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Iowa State College of Agriculture ] 

AND Mechanic Arts, > 

Ames, Iowa, December 1, 1897. ) 

To His Eoccellencyy Francis M, Drake: 

In accordance with the statute defining the duties of the 
secretary of the board of trustees of the Iowa State College 
of Agriculture and Mechanic Arts, I have the honor to transmit 
herewith the seventeenth biennial report of the board. 

E. W. Stanton, 

Secretary. 
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REPORT OF THE PRESIDENT. 



To the Board of Trustees of the Iowa State (jollege of Agriculture 

and Mechanic Arts: 

Gentlemen — I am empowered to present to you for his excel- 
lency, Francis M. Drake, governor of Iowa, and for the citizens 
of Iowa, my biennial report for the inccmiing general assembly. 

OUR BIENNIAL, PROGRESS. 

In oiir biennial progress, the students, the faculty and the 
respective departments of the institution have attained in this 
period a most encouraging atid harmonious condition of growth 
and work. 

Margaret hall for young women has added greatly to the 
comfort, efficiency and social advantages of not only the young 
women, but of the entire school. The new quarters for training 
young women in household economy, in housekeeping and 
home-making, have markedly added interest and thrift to the 
work of the college. 

The emergency fund for deep well has enabled the authori- 
ties to sink a wdl 2, 21S feet deep with the isost satisfactory 
results. The quality of the water by analysis compares most 
favorably with similar wells in this section of Iowa, and is well 
adapted for both household and mechanical purposes. The 
quantity is practically inexhaustible, and comes within twenty 
feet of the top of the ground. A deep well pump of improved 
pattern is attached to the well and works successfully. A 
tower and steel and iron tank of pleasing pattern and useful 
with capacity of 163,000 gallons, has been erected and design 
proved in every way adequate to the needs of our water supply. 
A complete system of water mains has been constructed with 
the water tower, so t.bat we now have ample protection for 
the buildings against fire and an adequate amount of water 
for the living purposes of the college community. This also 
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insures us sufficiency of water for the sewerage of tlie 
college buildings. By more careful inquiry the trustees found 
that there was some doubt about the disposal of the sewagre 
by sand filter beds, as at first contemplated, so that they have 
decided to connect the cottage dormitories, the hospital, tfa.e 
veterinary hospital and other buildings with the main collegre 
sewer, and by using the plenteous water supply now afforded 
at slight cost dispose of the sewage by the system of water 
drainage which is now in vogue throughout the towns and cities. 

The appropriation made by the last legislature for the ixing 
of the farm barns has been judiciously expended. The entire 
basement of the bams has been torn out and put in anew, giv- 
ing ample provisions of stalls for the herds of the farm and 
affording modern improvements for the management of exper- 
iments in dairying and animal husbandry. The foundations 
of the bams were put in mostly anew. The original founda- 
tions had been made of poor material, and were caving in. 
This required new walls of about ten or twelve feet in height 
for the entire basement. 

The greenhouse, of an improved pattern, has been erected 
in accord with the appropriation granted for said purpose. 
While it is not nearly as commodious as an institution of this 
magnitude should have, yet as far as it goes it serves the pur- 
pose very well. 

A building for forge shop and foundry has been erected. 
This has been a long felt need in our work in the engineering 
departments. The building will enable us to do much more 
and better work in these lines. 

GENERAL REPAIRS AND IMPROVEMENTS. 

Bepairs and improvements have been made in most of the 
buildings. A number of them have been replastered. New 
blackboards have been put in main buildiog and Agricultural 
hall. Fire-closets, elevator, and fire-escapes have been added 
to Margaret hall. Furniture and fixtures have been also 
placed in this building, for both the living rooms and the 
department of domestic economy. A new roof has been put 
upon North hall, and important repairs and improvements 
have been added to the creamery buUding. The rooms of the 
botany department have been provided with new casing for the 
growing collection of plants. Ten of the houses set apart for 
the living of professors have been improved. These all bring 
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a good rental to the state. The boilers of the larger buildings 
liave been put under a thorough system of repairs and inspec- 
tion. Main building and engineering hall have received addi- 
tional repairs. The laboratory facilities of agricultural chem- 
istry have been enlarged to meet the growing demand for the 
analysis of sugar beets and other important specimens under- 
going investigation in this department. The electric light 
plant has been enlarged to meet the demands of the respective 
buildings. The building for physics and chemistry has been 
improved. The farm fences have been decidedly improved in 
the immediate vicinity of the bams. New railing and screens 
have been placed in the library. A number of the buildings 
liave been repainted without and varnished within. These 
and numerous other minor improvements have put our college 
plant in a much better condition, and aggregate upon the whole 
a cost of 120,000 during the last biennial period. An itemized 
statement of these additions and repairs will be found among 
the tables of the expenditures attending this report. 

NEEDS UNASKED FOR AT PRESENT. 

In view of the pressing demands made upon the state for 
money, there are a number of very important needs of this 
college* which our authorities have deemed best not to ask 
at present. 

Our engineering departments are seriously in need of a larger 
building for the general purposes of instruction, laboratories, 
museums and recitation rooms. In electrical engineering we are 
compelled to scatter work into seven or eight different rooms, 
most of which are in basements. We are forced to crowd the 
work of mechanical engineering and civil engineering in a 
building inadequate for the needs of these departments. A 
structure suitable for the general purposes of the engineering 
departments would cost about $75,000. We are still among the 
few colleges of this character and rank in the United States 
without an armory for military tactics and quarters for the 
physical training of the students. For these purposes we 
asked the last legislature for $28,000. This is a modest sum, and 
the appropriation for such a building should exceed that amount. 

We are still in need of machine shops, which should cost at 
least $8,000 to $10,000. Whatever may be the outcome of animal 
industry in this country, there will be in connection with the 
experiment station always a demand for a veterinary hospital 
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barn lor (fissecting room and treating infections diseases of 
domestie anunids. This wonM cost at least f S,OOQ There are 
other important needs of Hke worth that call for early appro- 
priation of more mcmej for meeting the growing needs of our 
work. 

NEEDS ASKED FOR AT PRESENT — CARPENTER SHOPS. 

We have repeatedly made an appeal to the legislature for 
carpentear shops in connection with the engineering courses of 
onr work. We are compelled to make a still more strenuous 
appeal of thig charaeteor than ever. Our present quarters are 
worn out and dilapidated. They consist of an old frame build- 
ix^ that has l(mg spent its usefulness and is occupied only by 
the force of circumstances. It ia a constant menace to the 
safety of adjoining buildings. It is not worth repairing. It is 
ill-arranged, and cannot be made comfortable and invitingly 
habitable in the inciiement weather of the fall and spring. We 
should have every cent of $3,000 for new shops, and moore if at 
all possible. 

ADDITIONS TO THE COLLEGE LIBRARY. 

With the demands made upon our finances, we are unable as 
a collie to expend miore th«i about $2^000 a year ia the pur- 
chase of new books for the library. We have thus been enabled 
to eoUeet a library of about 11,000 volumes and 2,000 pamphlets. 
A large part of the work done by these mcdem methods of 
teaching is by origimal study and research by the student in the 
library under an eflclent instractor and guide. A great inrti- 
tntion like that of the Iowa State College of Agriculture and 
Mechanic Arts should have at least 50,000 volumes at once in 
its library and make large increase thereto each smcceeding 
year. The college has about one-fifth of that aaK>unt at 
present. An investment of this kind in books will bring the 
best minds, the largest thought and the noblest forces of the 
centuries to the present touch and inspiration of the youth in 
the oolite. The amount of |L&,000 is asked for making addi- 
tians to the library. I sincerely hope this sum wiU be increased 
by the legislative authoritie& There is no one investment, 
apart from a live teacher, of more far-reaching and permanent 
good in the educatkm of our Iowa boys and girls than tha^ of 
putting them in studious touch with a large amount of useful 
liteoratnre. 
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HORSE BARN AND SIL.O. 

We are seriously in need of a commodious horse barn. Our 
presemt baildixig is an old brick stable, much humbler in pre- 
tension than that of a small land owner. The demand made 
upon us for instruction and illustration in this part af animal 
husbandry requires a bam of modem and suitable dim^ensioms. 
Our work is serionsly hindered on account of the lack of such a 
building. It is desirable to build, in connection with it, a silo 
with a capacity of 400 tons in order that we may have proper 
facilities for feeding iu accord with this important method of 
preserving foods. We ask $7,500 for these purposes. 

THE CHAIR OF PEDAGOGY. 

We still find a growing demand for a chair of pedagogy in 
connection with our oollega Quite a number of our graduates 
desire instruction in the methods of teaching. A large per 
cent of our students are teachers in the puUic schools during 
the long winter vacations, and a number make their way 
through school in this manner. For a comparatively small 
expenditure of $2, 000 a year for maintaining a chair in teaching, 
we could offer a chair in pedagogy that would be most helpful 
to the teacbers and the youth of the state. We have excellent 
laboratory facilities in the sciences, and thorough instruction 
in mathematics and Eogiish and the modern languages, all of 
which can be turned to a student in the science and art of tecK^h- 
ing without extra expenditure. The establishment of this chair 
is indorsed by the teaching fraternity of Iowa. 

RKSIDBNCE FOR THE PRESIDENT. 

The venerable Dr. Welch in his day erected a residence of 
his own on a lot adjoining the southeast corner of the college 
domain. This property is now owned by his heirs. Of a pre- 
ceding legislature $6,000 were asked by the heirs for the prop- 
erty. It consists of a two-stiory brick house and four acres of 
ground. It contains nine rooms and a commodious hallway, 
with a cellar under the entire house. It is well constructed and 
tastefully furnished throughout The grounds are finely IsMid- 
seaped and beautifully ornamented by shrubs and trees, which 
have now grown to pleasing proportiona The property can be 
bought for $3,000. It is customary for institutions of this 
character to hsve a residence for the president. Tnis property 
is a bargain at the price, and would prove a valuable investment. 
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SHEEP BARN, FENCING, BUILDING FOR MACHINERY, AND TIL- 
ING NORTH FARM. 

We are much in need of more adequate quarters for the 
handling of sheep. We have a couple of old buildings, which, 
with a small expenditure of money, could be combined and 
made over for quarters for the raising and care of sheep. 

We have no suitable quarters for the farm machinery. By 
rearranging some of the upper part of the main bam, desirable 
quarters could be made for the storing of the farm machinery. 
It is also desirable to have in connection with the machinery a 
room for the instruction of young men in the structure, hand- 
ling, and mastery of the various implements of machinery hav 
ing to do with agriculture. Such instruction is now usual in 
the leading colleges. 

Much of the fencing on the farm has not been changed or 
improved for many years. The fences are worn out and there 
is such extensive demand for refencing that the ordinary 
appropriation for these improvements does not catch up with 
demands of this character. 

North farm possesses some of the best soil of the whole col- 
lege possessions, but much of it lies low down near the creek 
and is not tillable without thorough drainage. Tiling would 
add much to its value and the income of the farm. For all of 
these objects, — sheep barn, fencing, enlarging building for 
machinery and tiling, — $8,100 is asked, and divided as 
follows: 

1. Sheep barn $ 1,900 

2. Extension of old barn for additional implement and tool room 600 

3. Fencing and tiling 1,500 

Total $ 3,100 

FITTING AND EQUIPMENT FOR AGRICULTURAL. MUSEUM. 

As an institution we ought to have a collection of plants, 
seeds, field products, specimens, and objects for observa- 
tion and illustration in scientific agriculture. These are gener- 
ally entitled an agricultural museum. Situated as we are in 
this middle west with vast agricultural interests about us, we 
should have one of the largest and choicest collections of such 
a character in the country. To this end it will be necessary to 
fit up a large rooin with proper divisions, shelvings, casings, 
etc. , for suitable display and observation of various specimens. 
We ask the legislature for $1,000 to fit up such a hall. 
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MINING ENGINEERING LABORATORY AND EQUIPMENT. 

By reason of the hard times we have been economizing in 
every possible way in connection with the mining engineering 
department. We have been enabled by the equipment in the 
other courses to afford excellent advantages by a small expend- 
iture of money for the specific purposes of mining engineering 
It would be well to expend $1,000 for mining engineering 
laboratory and equipment. This amount, in connection with the 
equipment of the other engineering departments, would enable 
us for a nominal sum to furnish additional facilities in this 
department far beyond the amount of $1,000. 

GENERAL. TELEPHONE AND ELECTRIC LIGHT SYSTEM FOR THE 

PUBLIC GROUNDS. 

The college is now included in the corporation of Ames. We 
are too far from the electric light plant at Ames to have the 
benefit of the electric lighting of the city system. The city 
council had voted a small amount of money for the lighting of 
the college grounds and roads about the campus. With a small 
additional expenditure of money the college could light the 
grounds quite successfully from its own plant. Light is a 
great civilizing and educational force, and we should have the 
benefit of this lighting system at once. 

It is also desired to connect the various buildings of the col- 
lege by a complete telephone system. This would greatly facil- 
itate much of the business of the college. For both of these 
objects we ask $1,000. 

FARM DAIRY ROOM. 

There is a marked demand throught the state in regard to 
more definite instruction in home dairying. As the work of the 
creamery has become more thoroughly systematized, there is 
a growing want^for knowledge as to the best methods of con- 
ducting dairy interests upon the farm itself. This is now one 
of the pressing needs of the progressive Iowa farmer. We 
desire to meet it at once. One portion of our present creamery 
building, by some convenient changes, can be made into a very 
suitable room for teaching and illustrating farm dairying. For 
making and fitting up this room there will be required about 
$875. 
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GOVBRTWH Am> SUPfiRlNTENDBNT O** PtJBLFO INSTRUCTION 
TO BE MADE EX-OFFICIO MEMBERS OF THE BOARD OF 
TRUSTEES. 

As one of the three edaoational institatioiM of Iowa, we 
believe it would be for the advantage of our eduoational system, 
as a state, to have the governor and superintendent of public 
instruction members ex-offlcio of the board of trustees in this 
college. The governor, as the head of all the state institutions, 
is usually an ex-offieio member of the board of trustees of the 
educational institutions in the respective states of the union. 
The superintendent of public instruction, by the nature of his 
office, ought to be a member of the board of trustees of each 
state educational institution of the state. 

PURCHASE OF LAND. 

There is some land joining the college farm that would add 
greatly to the service and efficiency of the farm department if 
owned by the college. Part of it projects into the coUeeg 
farm, making it quite irregular in shape, very inconvenient, 
and expensive in r^ard to fencing. Tne purchase of not to 
exceed eighty acres^ ad joiaiog the present college farm, would 
not incur any additional expenditure upon the part ol the state. 
This land can be purchased from the endowment fund in accord 
with the provisions of the national grant. It is most urgently 
requested that the trustees be empowered to make said 
purchase. 

CHANGE OF COLLEGE FISCAL YEAR. 

The educational machinery of the colleges in the United 
States is set for midsummer aad not for November. The gov- 
ernment at Washington requires the reports to cover the period 
ending the 80th of June of each year. The fiscal year of most of 
the state institutions is now fixed to begin on July 1st. With our 
present arrangement it is almost impossible to meet the require- 
ments of the national government in regard to reports June 30th. 
We therefore ask that the fiscal year of the college be fixed to 
begin July 1st of each year. 

SUMMARY. 

1. Carpenter shops — $ 8,ooo 

2. Purchase of hooks for lihrary — .. 15,000 

3. Horse harfi andsilo 7>5oo 

4. Chair of pedagogy 4,000 

Residence for president . 3,000 



6. Farm improvwoieol^: 

1. Sheep barn .,--.. -.«,-- ,-,-^, -.-,.. i»oqd 

2. £:KlensioB of main bam for implement, tool and instruction 

rooBi... ---- - 6oo 

J. Feociagand) dUikg. „ 1,500 

7. AgricHltacal h9il maaems, fuiogn aix)' equipment ....^.^ ..^ itfuo 

8. Mining enginciering Uboratocy and ^equipment . ^.^.^^..^,..^,^^^^ i ,009 

9. General telephone and public grounds electric light system.. « UWO 

10. Farm dairy room , , ^ 875 

ToUl .-.,.«,^^_, _ ^^ .-^...^44»4^| 

11. We a&k tfaiub Una gcyrepifeor uul supermteDdent' of pubUe 
iastruotlQiL b& added to the fcoard of tnastees^ «s members 

12. We Mk that flue board of trustees be authorteed to pur* 
<chase not to esoeed eighly acves of land adjoinlDg &e piweent 
eoUege fsflrm, and to pay tharef or from endowmemt ftmd in 
«ecordanoe urith the poromjodts of &e origmal uatkmal granct 

18. We ask IbeA tihe college fisaal year be definitely fii^^d to 
begin oaa July let 

ADDITIONS TO THE COURSE OF STUDY. 

In recent years the land-grant colleges of the United States 
have been mAktog important otonges as to their courses of 
study. As an in^titutiPQ we hav« beep quite JSortnuialie in keep- 
ing abreast with the tunas in the topios taught a«d the arramge- 
ment made in the respecti^ne> courses. We hare ftmnd. it neees*- 
fiiary to. add tp our ^souiMies o£ sftudy the additioa of an entire 
sohoQl year. The 43oUeg-e has prefixed to all oouxises aa adiS- 
tipnal aeikdemic year, o£ wkich the requifiements for admtesioii 
are equivalent to the present requirqoieAts of the first teem 
fresbmaix year <xt the^ sev^saL ^eouceesj witb eueh modifieations 
as anie iMecesswy Ui the courses ef agiriraltttce end icret^rhmry 
science. Admission to the courses by oertifieate Aroni high 
sebpol im i:^strictad to gi^aduates of high sebools, approyed by 
the college, section of the State Teaehers> aasooiation, 6x009* 
that all candidates to the freshman class are required to take 
entrane^ exanwatioa. ia ifti>.hfnnfttice. lia oonmtvaDoo oi tthis 
ohavs^rwe hay^ mad^ isniM^tant adfUtions toibe: arndfles t:kf omc 
freshman a^d^^ioptooiore years* In tha l^uoiorand SMUor yeass 
we had a generous system of elQctlves strictly guarded which 
rendered those years satisfactory without much modification. 

CHANGE XyP COLtEGU TEXR 

^%e tm^hnersal experience of the colleges of America is 
against the> frill' commencement exercises. £1 the beginning 
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history of these colleges quite a number had their commence- 
ment in the fall, owing to manual training required of the 
students in the field, but that system has long gone out of 
practice. We are the only college in America whose commence- 
ment is left for the lall. This simple fact is more eloquent and 
convincing for a change than any argument that could be pro- 
duced. All the colleges have found it impracticable to finish. 
up the college year at such a time. Graduates who wish to 
take teaching work as their profession or engage in any of the 
industries find suitable openings in midsummer rather than 
midfall. Those who wish to take post-graduate work in other 
institutions should begin early in September, and must in 
October. In a word, November is a poor time for the graduates 
of the college to secure openings for their life uodertakiogs; so 
we have decided to leave our terms and vacations just as they 
are and change the date of commencement to June and the 
beginning of the college year to July, instead of February as 
hitherto. In 1898 we will have two openings, one in February, 
according to the old plan, and one in July, according to the new 
plan. 

PLAN OF CHANGING COLLEGE YEAR. 

The plan of changing college year is as follows: 

That the present senior class pursue the course as now in 
force and graduate in November, 1898; 

That for the sophomore and junior classes each student shall 
elect his course, to terminate in November, according to the 
present course of study, or in the June following, according to 
the new course of study; 

That students applying for admission to the college in March 
shall, if qualified, be classified in the senior academic term and 
shall graduate in 1902; 

That students applying for admission to the college in July 
shall, if qualified, be classified as freshmen and shall graduate 
m 1902; 

That students applying for admission to the college in July 
shall, if not qualified to enter the freshman class, be admitted, 
if qualified, to the junior term of the academic year. 

THE WORK OF THE DEPARTMENTS. 

I submit herewith a bienniar report of the respective depart- 
ments of the college. These give knowledge of the amount and 
character of the work done during the biennial period. We 
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have a board of direction under the superintendence of the 
director of the experiment station and the president of the col- 
lege, that outlines work of original investigation a year ahead- 
This board of direction is composed of the professors in agricul. 
ture, animal husbandry, dairying, botany, entomology, horti- 
culture, agricultural chemistry, and veterinary science. A 
preview of the field to be gone over is made through free dis- 
cussion with the beginning of each year. This contributes 
much to the consistency and value of original investigation in 
these various departments. The work of the other departments 
has made for the most part excellent progress both with the 
student and the instructors. 

CONCLUSION. 

It is most gratifying to report substantial and marked 
improvement in the material facilities and educational factors 
of the college during another biennial period. The present out- 
look bespeaks still larger and better things to come in the essen- 
tial force of our work. We have graduated twenty-five classes. 
Our graduates number 898. These are the true indices of the 
success of the work. In positions of trust and power through- 
out the country, they are reflecting credit upon themselves and 
honor upon the college. Industrial and scientific education is 
opening into a vast field of usefulness and strength. The vision 
of the father of this character of colleges, Hon. Justin S. Mor- 
rill, is becoming a reality. He says: ''That the act of 1862 
was intended to give those whose lives were to be devoted to 
agriculture, or mechanic arts, or to the other industries embrac- 
ing much of the largest part of our population, some chance to 
obtain a liberal and practical education." This ''largest part 
of our population " is more than ever awakiag to the privilege 
and opportunity of this and kindred colleges throughout the 
land. I hereby make sincere acknowledgment to the kindly 
hand and the thoughtful deed of each and of all who have con- 
tributed to the success of the seventeenth biennial period of the 
Iowa State College of Agriculture and Mechanic Arts. 
Most respectfully submitted, 

W. M, Beardshear, 

President. 
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State College of Agriculture and Mechanic Arts, ) 

November lo, 1897. ) 

To the Honorable Board of Trustees : 

Gentlemen — The college endowment fund is the same in amount as at the 

beginning of the biennial period, viz.: $681,033.52. Of this amount $591,354.01 

is to be credited to the original congressional land grant, and $89,679.51 to the 

transfers and investments of interest fund made in the earlier days of the college 

when the income of the institution exceeded its expenditures. The endow- 

ment fund is invested in land and farm mortgages and is managed by the 

board of trustees through the following agencies: 

1. Financial agency, under charge of Agent Helsell. 

2. Land and loan agency, under charge of Agent Knapp. 

I. financial agency. 

At the beginning of the biennial period there was an uninvested balance In 

the financial agency of I 17,516.45 

The agency has been debited with the prooeeds of Des Moines Security Loan 

and Trust company debentures amounting to 5,600.00 

Mortgage loans paid during the two years 78,836.86 

Principal on leases paid during the two years 27,476.58 

Making a total to be Invested of 1139,319.80 

The agent has loaned during the two years 100,800.00 

Leaving an uninvested balance of I 39,119.80 

Of which there is: 

Tn the hands of the financial agent I 5,a00.00 

In the hands of the state treasurer 23,819.89 

Total $ 29,U9.89 

Extensions have been granted during the biennial period amounting to 14,700.06 

The total amount at present charged to the agency is |640,943JS3, which is 
accounted for as follows: 

Farm mortgages bearing 8 per cent interest I 2,450.00 

Farm mortgages bearing 7 per cent Interest 604,073.68 

Farm mortgages bearing 6 per cent interest 1,300.00 

Total Invested in mortgages $611,883.63 

Cash balance awaiting investment 89,119.89 

Total 1540,943.58 

Adding to the above the following mortgages foreclosed: 

Loan No. 168, security 180 acres in Ringgold county I I4MIO.OO 

Loan No. 8:29, security 40 acres in Polk county 8,41&55 

Total i 3,618.55 

Gives the entire amount realieed to date from sales of land belong- 
ing to the original congressional land grant, viz t544»M8.67 

The Ringgold county tract is rented at an annual rental of $126; the Polk 
county tract on short time lease at $85. 
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An account is kept in my office with the financial agent. His drafts upon 
the state treasurer are countersigned by me and the amount of the draft 
charged on my books, against the agent. Under the statutes of the state the 
papers connected with all loans are forwarded to me and entered of record in 
the books of my office. Upon the receipt of the papers of any loan, I credit 
the agent with the amount thereof. These papers are then forwarded to the 
state treasurer, this officer being debited with the same upon my books. Pay- 
ments of principal and interest are made to him. Upon the payment of the 
principal of any loan, the release of mortgage is executed by the chairman of 
the board of trustees and myself. The state treasurer is credited on his loan 
account with the amount of the loan and debited with the cash thus received. 
Any addition to the funds of the agency is made known to me by methods here- 
after explained. I am thus able from the original papers to keep an account 
with the officers handling the funds of the agency. At the end of each month 
a trial balance is taken which shows the investments of the fund and the cash 
balance uninvested. Comparsions are made at the same time with the 
accounts of the state treasurer. Frequent comparisons are also made with the 
books of the financial agent. Upon the basis of the agreement of the books 
thus compared, I am able to determine the correctness of the accounts of the 
officers of this agency handling the endowment fund, and to certify that the 
statement contained in this report is an accurate exhibit of the present condi- 
tion of this fund. 

II. LAND AND LOAN AGENCY. 

That portion of the original endowment fund still invested in land and the 
portion arising from the transfer and investment of interest fund are under the 
management of Agent Knapp. At the beginning of the biennial period there 
was charged to the land department of the agency the following: 

Of the congressional grant, 18,861 94 acres, appraised at I 74,268.52 

Of land purchased with accumulated interest, 1,253.17 acres, appraised at 5,999 5t 

Total, 20,118.11 acres, appraised at I 80,268.03 

During the two years the following land has been patented: 

Of the congressional grant, 8,128.94 acres, appraised at 27,476.68 

Leaving as th© amount now charged to the agency— 

Of the congressional grant, 10,736 acres, appraised at 46,791.94 

Of the land purchased with accumulated interest, 1.253.17 acres, appraised at 5,999.51 

Total, 11,989.17 acres, appraised at 152,791.46 

All of the above land is under lease at an annual rental of 8 per cent on 
the appraised value. These leases have been renewed from time to time, the 
whole history of which is set forth on page 117 of the fifteenth biennial report 
of the college. 

The renewals of leases during the biennial period amount to $8,582.20. 

The proceeds of the sales, aggregating, as shown above, $27,476.58, have 
been remitted to the state treasurer and added to the funds of the financial 
agency. When a sale is made the certificate of purchase is signed by me and 
a duplicate of the receipt of the state treasurer is filed in my office. I then 
debit the state treasurer with the amount and credit the land agent. 

It has been stated hitherto that the portion of the endowment fund derived 
from accumulated interest amounts to $89,679.51. Of this amount the sum of 
$5,999.51, as already shown, is in the shape of land and has been accounted 
for. The balance, $83,680, constitutes the amount charged to the loan depart- 
ment of Mr. Knapp's agency. 
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At the beginning of the biennial period there was an uninvested 

balance in his hands of 11,330.00 

Daring i he two j ears loans have been paid amounting to 26,650.00 

Making a total to be loaned of I 26,080.00 

Of this amount Agent Knapp has loaned 2I,450.0€ 

Leaving a balance uninvested of.. .... 9 2.530.00 

Total amount at present invested in farm mortgages is 81,150.00 

Totalfund 183,680.00 

Summarizing the foregoing, the accumulated interest portion of college 
endowment is thus accounted for: 

In land under lease, 8 per cent I 5,999.51 

In farm mortgages, 7 per cent « 81,150.00 

Awaiting investment 2,58000 

Total : 189,679.51 

Adding to this the portion of the original endowment still invested in land . . 46,791 94 

We have the total charged to the agency 9136,471.45 

My office bears to this agency a relation similar to that which it bears to 
the financial agency. An account is kept with each tract of land and each 
loan in such way as to show at all times its condition. Comparison of my books 
is made with those of the agent, and the accuracy of his accounts is thus 
thoroughly tested. 

It is the purpose of the law that the secretary of the board shall stand in 
the relation of an accounting officer to the different officers entrusted with the 
management of college funds. It is believed that the system now in force 
provides fully for the accomplishment of this end. It greatly aids the trustees 
in making settlement with these officers, and it enables my office to promptly 
furnish to the board detailed information regarding the condition of any and 
all college funds. 

The following is the present condition of the fund taken as a whole: 

Endowment fund yielding income- 
Land under lease (including Ringgold county tract obtained under fore- 
closure at a cost to the endowment fund of $1,200), 12,109.17 acres, 

appraisedat. .. I 53,991.45 

Farm mortgages bearing 8 per cent interest 2,450.00 

Farm mortgages bearing 7 per cent interest 585,223.63 

Farm mortgages bearing 6 per cent interest 5,300.00 

PollE county tract of forty acres leased at 885 2,418.55 

Total yielding income 1649,883.63 

Not yielding iacome— 
Gash balance: 

Original endowment fund I 29,119.89 

Accumulated interest 2,530.00 

Total 31,649.89 

Total endowment 8 681,033 52 

The large uninvested balance on hand is due to the fact that loans bearing 
7 per cent interest can not be readily made. 

INCOME OF THE COLLEGE AND COST OF MAINTENANCE. 

The following are the sources of the college income: 

1. National fund for maintaining the college. 

2. The national fund for maintaining the experiment station. 

3. The appropriations by the state for buildings and repairs 



22 STATE COLLEGE OF AGRICULTURE. [2D 

4. Rental of rooms, diploma fees, and rental on a tract of donated land. 
Considering these in their order we have: 

I. A. NATIONA.L FUND FOB MAINTAINING THE OOLLEGE. 

lerooMs. 
For fiscal year 1806— 

From endowment fund $ 4A,60605 

From Morrill support fund 82»00000 

Total i 68,500.06 

For fiscal year 1897— 

From endowment fund I 47.729 75 

From Morrill support fund 15.00000 

Total 68,730.71 

Total 1 181,885.80 

■XPSNDITUBVS. 

For fiscal year 1806— 

For salaries, charged salary account I 84.186.11 

For apparatus, assistants and current expenses of departments 82,663.18 

Total I 66,709.99 

For fiscal year 1897— 

For salaries, charged salary account f 86,601.81 

For apparatus, assistants and current ex penses of departments 80,487.90 

Total 66,070.71 

Total for the biennial period $182,879.00 

The foregoing statement shows that the expenditures on account of these 

national support funds during the biennial period exceeded the amount received 

Uierefrom by the college treasurer in the sum of $1,553.20, thus reducing the 

balance in his hands to the credit of these funds, from $14,470.70 to $12,917.50. 

It should, however, be noted in this connection that $8,000 of the Morrill fund 

of 1897 has not been drawn from the state treasurer and does not therefore 

appear in this account. 

IL NATIONAL EXPERIMENT STATION FUND. 

INCOMS. 

From national appropriation for 1896 8 15,000.00 

From national appropriation for 1897 15,000.00 

Total I 80,000.00 

BXPENDITUBES. 

For 1896, over and above income from sales I 14.068.25 

For 1897, over and above income from sales 16,203.89 

Total $ 30,202.14 

This shows an excess of expenditures over income of $292.14, thus reducing 
the cash balance of $313.95 to the credit of the station at the beginning of the 
biennial period to the present balance of $21.81. 

III. STATE BUILDING, IMPROVEMENT AND REPAIR FUNDS. 

BSGEIFTS FAOM APPROPRIATIONS. 

Drawn from the state treasury during 1896 I 86,912.68 

Drawn from the state treasury during 1897 87,232.10 

Total I 74,144.78 

EZPBMDSD. 

During 1896 I 86,435.84 

During 1897 87,692.88 

Total I 74,1»!72 

Balance in hands of college treasurer 16.01 

Total » 74,144.73 
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IV. MISCELLANEOUS ITEMS. 
BSOSIPTS. 

For fiscal yew 1886— 

Bent on donated land I 390 

Bent of rooms to studentg and instructors 1,966.56 

Diploma fees 827.00 

Total $ 2,896.75 

For fiscal year 1897— 

Bent on donated land 3.20 

Bent of rooms to students and Instructors 8,006.53 

Diploma fees 875.00 

Total 2,886.73 

Total.....* 4,588.48 

BXPSMDITUBBS. 

For fiscal year 1806— 

In repairing and furnishing dormitory buildings and rooms. . . $ 2,33i.38 
On diploma account 80.50 

Total I 8,414.89 

For fiscal year 1897— 

In repairing and furnishing dormitory buildings and rooms. . . I 1,686.46 
On diploma account. 313 30 

Total.. 1,999.76 

Total i 4,414 66 

The foregoing statement shows that the receipts on account of these miscel- 
laneous items exceeded the expenditures by $168.83, ^^^s increasing the bal- 
ances to their credit from $1,1 16.08 to $1,284.91. 

In making up my account with the college treasurer, he is debited with the 
income as set forth in the foregoing statements, and is credited with the sums 
expended as shown in these same exhibits. There also appears on each side 
of his account an amount equal to the aggregate of the sales of the several 
departments, since the proceeds of such sales are paid into the treasury and 
are afterwards expended by the respective departments to meet current 
expenses. 

The principal of accumulated interest loans, when collected, is paid to the 
treasurer and charged to his account, while he is credited with the amount of 
such funds drawn out for the purpose of making loans. These items, together 
with the cash balance at the beginning of the year, make up the totals with 
which he is debited and credited. 

Putting this data in shape for ready reference and comparison, my account 
with the college treasurer shows the following receipts and expenditures for 
the two years of the biennial period: 

ACCOUNT WITH THE COLLEGE TBEASUBEB. 

BBOSIPTS FOB 1896. 

Cash balance on hand at the beginning of the year I 17,318.78 

Income available for current expenses, experimentation and improvements: 

National fund for maintaining the college I 68,696.05 

National fund for maintaining the experiment station 15,000.00 

State appropriations for buildings, repairs, improvements and 

current expenses 36,918 63 

Miscellaneous items, as explained 8,296.75 

Total 128,806.43 
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Receipts from sales of departments afterwards used by these 
departments: 

Experiment station $ 8»a08.08 

Creamery 18,785.82 

Other departments 18,164.08 

Total 84,2d7.93 

Accumulated interest fund paid in to be reinvested lff,7SO.OO 

Total charged against the treasurer for 1896 i 100,148.09 

DISBUBSBMENTS FOB 1896. 

For maintenance of college in its departments of instruction i 66,799.29 

For maintenance of experiment station 14,088.86 I 80,887.54 

Total 

From state funds for the purposes specified in the appropriations 36,436.84 

From student funds for repairing dormitory buildings and rooms, and pur- 
chasing diplomas 2,414.89 

Cost of maintenance, experimentation and improvements for tbe year. 1 119,788 87 

Department sales expended 34,867.93 

Accumulated interest fund reinvested 17,100.00 

Total disbursements 8171,106.90 

Cash balance on hand 19,035.89 

Total $190,143.09 

BBGXIPTS F«R 1897. 

Cash balance on hand at the beginning of the year I 19,035.89 

Income available for current expenses, experimentation and Improvements : 

National fund for maintenance of college I 62,729.75 

National fund for maintenance of experiment station 15,000.00 

State appropriations for buildings, repairs, improvements and 

current expenses 87,232.10 

Miscellaneous items as explained 2,286.73 

Total 117,248 58 

Receipts from sales of departments afterwards used by these departments: 

Experiment station I 3,203.36 

Creamery 20,486.42 

Other departments 13,520.98 

Total 37,210.76 

Principal of loans paid in to be reinvested 9,900.00 

Total charged against the treasurer for 1897 1 183,395.83 

DISBUBSBMENTS FOB 18^. 

For maintenance of college in its departments of instruction I 66,079.71 

For maintenance of experiment station 16,20380 

Total 82,283.60 

From state funds for the purposes specified in the appropriations 37,692.88 

From student funds for repaiiiog dormitory buildings, rooms and purchas- 
ing diplomas 1.999.76 

Cost of maintenance, experimentation and improvements for the year 121,976.24 

Department sales expended 37,210.76 

Accumulated interest fund reinvested 7,350.00 

Total disbursements $ 166,537.00 

Cash balancoion hand 16,858 28 

Total 8183,396.83 

The~methods of testing the accounts with the college treasurer and other 
officials^handling the college income are such as would seem to insure accu- 
racy. The i^state treasurer and Agent Knapp make monthly reports to my 
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office of interest and rental collected. The account kept by me with each loan 
and lease would show any failure on their part to account for interest or rental 
due. The amounts collected are paid to the college treasurer monthly and, 
as in the case of all other moneys received by him, he issues therefor receipts 
in duplicate, the original of which is countersigned by me and the duplicate 
filed in my office. In the matter of the annual appropriations of the national 
government, not only are the accounts chargeable to the college treasurer cer- 
tified to by the duplicate receipts, but these appropriations are definite in 
amount and payable at particular dates. State appropriations are drawn only 
on requisitions signed by the chairman and secretary of the board of trustees. 
Itemized statements of room rent and fees collected are filed in my office by 
the heads of the different departments. These, with the inventories filed and 
the treasurer's vouchers, render it possible not only to trace each article from 
its purchase to its sale or use, but also, by comparisons easily made, to test the 
accuracy of the account kept with the treasurer. By the ways thus briefly 
reviewed the items charged against this officer are determined. 

The treasurer is credited with all bills paid by him. These must, prior to 
payment, be approved by the board of audit, which consists of the president 
of the college and the secretary of the board of trustees. It is a condition, 
precedent to such approval, that the correctness of the bill shall be certified to 
by the head of the department purchasing the supplies or employing the 
labor; nor will the bill be allowed if in excess of the appropriation made to 
such department. Bills relating to the erection, repair and improvement of 
buildings and the purchase of furniture are, before audit, approved by the 
chairman of the building committee of the board, and no bill in favor of a sal- 
aried officer of the institution is allowed until it has been passed upon by the 
board in regular session. All bills must be fully itemized, constitute a just 
claim against the institution, and be legally payable from the fund against 
which they are audited. 

At the time of audit each bill is charged upon my books to the proper state 
or department appropriation; it also appears as a credit to the treasurer. My 
books are compared monthly with the treasurer's accounts; and the two 
brought to agree. At the close of each fiscal year a settlement sheet with the 
treasurer is prepared from my books, which shows on the one hand the items 
of cash with which he is debited, and on the other the amount of the bills paid 
by him on each of the state appropriations and department accounts. The 
committee of the board of trustees appointed each year to make settlement 
with the treasurer checks these items of cash received with the duplicate 
receipts filed in my office, and, reviewing the additions, thus determines the 
amount with which he should be debited. This committee also compares the 
vouchers of the treasurer with the items which make up the expenditures 
under the different accounts, and then adding the columns of his ledger, com- 
pares the result with the amounts with which I have credited him on the bal- 
ance sheet. These agreeing, the amounts are then added and the total with 
which the treasurer should be credited ascertained. This settlement is car- 
ried forward by the committee to the time of the approval of the treasurer's 
annual bond of $50,000 by the secretary of state. The cash balance as deter- 
mined at that time is produced by the treasurer and counted by the committee. 

Careful attention is called to the accounting machinery thus described. It 
represents the development of many years, has been adjusted to the peculiar 
demands of the institution in its relations to the state and national govern- 
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ments, and would appear to fully protect and onserve the public iaterests. It 
is confidently submitted as a system under which the board of trustees, a com- 
mittee of the legislature, or any citizen of the state can readily gain full infor- 
mation regarding the financial management of the institution. 

As shown in the account with th6 treasurer, there was in his hands at the 
close of the fiscal year, of the college funds proper, a balance of $16,858.23. 
This amount is to the credit of the following funds: 

College support funds- 
Interest fund 13,98768 

Morrill fund 8 .889 86 

Total 112,917.50 

Eii>erlmeDt btatlon f and 81.81 

State appropriations 16 01 

Donation fund 9 00 

Bight of way damag-es 88.00 

Accumulated interest awaiting investment 2,690.00 

Student. funds- 
Boom rent 1 870 98 

Diploma f and 904 38 

Total 1,275 31 

Total 116,858 83 

The annual appropriation of the national government, known as the 
Morrill fund, is payable shortly after the beginning of the government fiscal 
year. The balance to the credit of the support funds is generally quite smal^ 
toward the close of the government year, and care is necessary in making the 
department appropriations to provide for their expenditure at such times as 
will not embarrass the college financially. I estimate the support funds for 
the coming year available for department appropriations at $69,000. There is 
attached to this report the usual exhibits showing the income of the educa- 
tional support funds for each of the two years and their expenditure for 
departmental purposes. In another place in the biennial report, under 
the head of " State Appropriations," all of the funds derived from the state 
will be treated in detail. A presentation of the financial condition of the 
experiment station will be included in the abstract of the proceedings of the 

board of trustees. Respectfully submitted, 

E. W. Stanton, 

Secretary, 

EXHIBIT "A." 

The following shows the ordinary income of the college support funds for 

the fiscal year ending November 11, 1896, together with the expenditures on 

account of the various departments: 

BBOBIPTS. 

Oash balance on hand November U, 1895 % 14,470.70 

Bental on endowment fund land I 5,246 51 

Bental on land purchased with interest fund 861.95 

Interest on endowment fund Invested in farm mortgages, bonds, 

and state warrants 34,952.11 

Bental on land obtained by the foreclosure of endowment fund 

mortgages 211.00 

Interest on interest fund invested in farm mortgages 5,324 48 

Total 46,598.06 

Morrill support fund— installment for 1896 2,000 002 

Total I 83,06e[75 
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EXPENDITURES. 
Salaries— 

Mopplllfund $ 13J28.18 

Interest fund 80,40793 $34,136.11 

Agricultural department— 

Ourrent expenses I 1,396.06 

Foreman 650.00 

Permanent improvements 82.93 

Glass expenses 97.79 2,125.76 

Creamery credit 1, 032.66 

Dairy- 
Salary of G.L. McKay 1,200.00 

Apparatus and current expenses (Or. $142.94). 

Horticultural department- 
Current expenses and experimentation $ 648 76 

Assistant : 383 29 1,03206 

Veterinary department- 
House snrsreon $ 200.00 

Ourrent expenses aad apparatus 347 51 647.51 

Pathological department— 

Ourrent expenses and apparatus $ 79.82 

M icroscope and rental 125 00 201.82 

Mechanical department- 
Assistants $ 2»900.00 

Current expenses and equipment., 1,875.00 

Nonresident lecturer 50.00 4,826.00 

Civil eogloeering— 

Assistant ■. $ 300.00 

Cur*-ent expenses and equipment 699.93 

Nonresident lecturer 30 00 929 93 

Physics and electrical engineering- 
Current expenses and apparatus 1,117.86 

Mining engineering 686.71 

Military tactics and physical culture- 
Current expenses and flags $ 222.97 

Flag and flag staff 94.40 317.37 

Department of chemistry- 
Assistants $ 925.00 

Current expenses and apparatus 552.13 1,477.13 

Agricultural chemistry- 
Assistant... I 113.19 

Current expenses and apparatus 394.12 507.31 

Entomology and zoology- 
Assistant $ 248.72 

Current expenses and apparatus 604.74 863.46 

Botany- 
Assistants. $ 300.00 

Current expenses and apparatus 298.96 696.96 

Mathematics and secretary's office- 
Assistants and clerk hire 1,461.77 

Domestic economy 260.01 

Department of music- 
Salary of director $40000 

Instrumental music, public exercises 100.00 

Current expenses 37.90 537.90 
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Library- 
Librarian $ 6«Jk92 

Assistant 150.00 

Expenses, books and periodicals 1,860.00 | 2,685.98 

Public grounds 1,1«2.85 

Sabbath services 474.8© 

Public rooms— 

Furniture I 535.10 

Healing, lighting and Janitor service 3,350 00 3,885.10 

Contingent expense 4,051.76 

Total i 66,942.23 

Less dairy credit 142.94 

Total net ordinary expenses 9 66,799.29 

Gash on hand— 

Morrill fund $ 15,962.93 

Interestfund 304.63 16,26746 

Total 

Total I 83,06675 



EXHIBIT "B." 

The following shows the ordinary income of the college from the national 
support funds for the fiscal year ending November lo, 1897, together with the 
expenditures on account of the various departments: 

BEOBIPTS. 

Gash balance on hand November 12, 1896 9 16,267.46 

Rental on endowment fund land 9 3,935.52 

Rental on land purchased with Interest fund 607 95 

Interest on endowment fund invested in farm mortgages 38,245.31 

Rental on land obtained by the foreclosure of endowment fund 

mortgages 168.50 

Interest on Interest fund Invested In farm mortgages 4,742.47 47,729.75 



Total 

Morrill sapport fund— part of installment for 1897. 



Total 

BXPENDITUBES. 



Salaries— 



Morrill fund.. 
Interest fund 





15,00000 




9 78,997.21 


$ 21,973.05 




13,618.70 


35,591.81 


9 1,301.75 




600.00 




34163 




140.00 




216.39 


2,599,77 



Agricultural department— 

Ourrent expenses 9 

Foreman 

Permanent Improvements 

Glass expenses 

Wilcox suit 

Greamery credit 1, 192.06 

Dairy— 

Salary of Or. L. McKay 1,200.00 

Apparatusand current expenses 9 132.20 

Horticultural department— 

Gurrent expenses and experimentation 837.35 

Assistant 399.97 1,237.32 

Veterinary department- 
House surgeon 9 200.00 

Gurrent expenses and apparatus 308.58 503.58 
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Pathological department— Ourrent expenses and apparatus I 64.43 

Mechanical department- 
Assistants I 3,900.00 

Ourrent expenses and equipment 1,679.00 4,579.09 

Olvll engineering- 
Assistants I 300.00 

Ourrent expenses and equipment 793.95 1,093.95 

Physics and electrical engineering— Ourrent expenses and appara- 
tus 765.90 

Mining engineering 93.74 

Military tactics and physical culture— Ourrent expenses and flags 196.83 

Department of chemistry- 
Assistants 9 025.00 

Ourrent expenses and apparatus 631.16 1,556.16 

Agricultural chemistry- 
Assistant $ 100.00 

Ourrent expenses and apparatus 400.81 500.81 

Entomology and z oology- Ourrent expenses and apparatus 618.14 

Botany- 
Assistants 9 360.00 

Ourrent expenses and apparatus 299.61 649.61 

Mathematics and secretary's office— Assistants and clerk hire 1,450 00 

Domestic economy , 314.S4 

Department of music- 
Salary of director 9 400.00 

Instrumental music, public exercises 100.00 

Ourrent expenses 38.82 53882 

Library- 
Librarian 9 600.00 

Assistants 150.00 

Expenses, books and periodicals 1,750 58 2,500..58 

Public grounds 1,287.64 

Sabbath services 429.15 

Public rooms- 
Furniture 9 74.86 

Heating, lighting and janitor service 2,635.30 2,700 19 

Oontio gent expense 4,558.12 

Total 9 66,811.91 

Less dairy credit 133.20 

Total net ordinary expenses $ 66,079.71 

Oash on hand— 

Morrill fund $ 8,989.88 

Interest fund 3,927 63 13,917.50 

Total 978,997.21 



EXHIBIT "C." 
The following statement shows for the fiscal year ending Nov. 10, 1897- 

1. Total expenditures of each department. 

2. Total income of each department. 

3. Total amount of interest fund expended by each department. 

4. Appropriation by the board to each department. 
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ACOOnNT. 



Baiarles 

Agricultural departments 

Current expenses 

Foreman 

Permanent Improyemente 

Glass expenses 

Wilcox suit 

Creamery credit 

Dairy- 
Apparatus and current expenses 

StUary of G. L. McKay 

Horticultural department— 

Assistant 

Current expenses and apparatus 

Veterinary devartment— 

House surgeon 

Current expenses and apparatus 

Mechanical department- 
Assistants 

Current expenses and equipments 

Oiyil engineering— 

Assistant 

Current expenses and equipment. . ; 

Physics and electrical engineering- 
Cur reL t expenses and apparatus 

Mining engineering 

Military tactics and physical culture- 
Current expenses 

Agricultural chemistry- 
Assistant 

Current expenses and apparatus 

Department of chemistry- 
Assistants 

Current expenses and apparatus 

Entomology and zoology- 
Current expeiises and apparatus 

Pathological department- 
Current expenses and apparatus 

Botany- 
Assistants 

< 'urrent expanses and apparatus. 

Mathematics and secretary's office- 
Assistants and clerk hire 

Domestic economy 

Department of music- 
Salary of director 

Instrumental music, public exercises.. .. 
Current expenses 

Library- 
Librarian 

Assltttaot 

Current expenses, books and periodicals 

Sabbath services 

Public grounds 

Public rooms- 
Furniture 

Heating, lighting and Janitor service 

Contingent expense 



Total 
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STATE APPROPRIATIONS. 



The following is a statement of the different appropriations for the biennial 
period ending November lo, 1897: 



State repair and improvement fund of 1896. . . 

State contingent f and of 1896 

State experimental fund of 1895, 1896 and 1897 

Improvements and current expenses 

Deep well 

Waterworks.. 

Greenhoube 

Forge shop 

Remodeling farm barns 

Sewage disposal system 



Total. 



from 
reas- 


• 


No- 
r 10, 
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i 910.06 


$ 910.06 
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973.25 




4,460.79 


4,452.39 


S 8.40 


24,182 87 


24,175.36 


7.51 


14,066.37 


14,086.37 




17,678.65 


17,678.65 




6,000.00 


6,000.00 




1,831.41 


1,831.41 




3,996.78 


3,996.68 


.io 


44.55 


44.55 




9 74.144 73 


1 74,128.72 


9 16.01 



MORRILL FUND. 

The following is a summary of the report made to the secretary of the 
interior for the year ending June 30, 1896: 

BEOBIPTS. 

July 1,1895. Balance on hand 9 3,233.88 

July 10, 1895. Received from state treasurer 21,000.00 

Total i 24,233.32 

EXPENDITUBSS. 

Paid for agricultural instruction 9 5,749.92 

Paid for mechanic arts instruction , 6,566.03 

Paid for mathematical science instruction 1,066.64 

Paid for natural and physical science instruction 7,895.99 

Paid for economic science Instruction 533.32 



Total 

Balance cash on hand June 30, 1896. 



20,811.90 
3,421.42 



Total I 24,233.32 

The following is a summary of the report made to the secretary of the 
interior for the year ending June 30, 1897: 

BBCBIPTS. 

July 1,1896. Balance on hand 9 3,121.42 

August 6, 1896. Received from the state treasurer 22,000.00 



Total 9 25.421.42 

EXPflNDITUBES. 

Paid for agricultural instruction I 6,824,89 

Paid for mechanic arts Instruction 4,949.88 

Paid for English language Instruction 150.00 

Paid for mathematical instruction 1,066.64 

Paid for natural and physical science instruction 8,999.88 

Paid for economic science instruction 533.32 



Total 

Balance on hand June 30, 1897. 



I 21,524.61 
8,896 81 



Total 9 25,421.42 

Respectfully submitte^i 

Herman Knapf 

Treasurer, 
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REPORT OF LAND AGENT. 



To the Board of Trustees of the Iowa Agricultural College and Farm : 

The following report of the transactions of the land department of the Iowa 
State Agricultural college from November i, 1895, to October 31, 1896, inclu- 
sive, is hereby submitted: 

OOLIiBOTIONS. 

Interest or rent on lands belonging to the congressional grant. ... $ 6,246.61 

Interest or rent on lands purchased with accumulated interest. . . 479.96 
Interest or rent on lands obtained by foreclosure of loans made 

from endowment fund 126.00 

Interest on loans made from accum ulated interest 6,706.48 

Total income collected during fiscal year I 11,558.94 

Sale of lands belonging to congressional gran t I 18,997.43 

Principal on loans made from accumulated interest 15,750.00 

Total principal collected during fiscal year 84,747.48 

Total collections $ 46,367.30 

DISBUBSBMBNTS. 

Paid college treasurer as follows: 
Interest or rent on lands belonging to the congressional grant.. . . 9 6,246.51 

Interest or rent on lands purchased with accumulated interest. . . 479.05 
Interest or rent on lands obtained by foreclosure of loans made 

from endowment fund 126.00 

Interest on loans made from accumulated Interest 6,706.48 

Principal on loans made from accumulated interest ! . . . 16,750.00 

Total paid college treasurer for fiscal year % 27,308.94 

Remitted state treasurer as follows: 
Sale of lands belonging to congressional grant 18,997.43 

Total disbursements % 46,306.37 

I«OAN8. 

LoanNo.130. Oaroline Jakobseu 9 2,000.00 

Loan No. 181. Ohristine Erickson 800.00 

Loan No. 182. L. K. Anderson 1,100.00 

LoanNo.133. OleT.Eames 2,00000 

LoanNo.184. John J. Griffin 2,000.00 

LoanNo.135. Marilla McKimm 1,60000 

Loan No. 136. Mrs. M. M. Adaiuson 1,200.00 

LoanNo.187. Ole K. Grane 1,600.00 

Loan No. 138. Dorthea Havnen 2,000.00 

LoanNo.139. Christ. O. Mehl 1,800.00 

LoanNo.140. Fred J. Schuver 900.00 

Loan No. 141. Gustoy Baake 900,00 

Total loaned from November 1, 1805, to October 31, 1896, inclu- 
sive 9 17,100.00 

Amount of loans outstanding November 1, 1895 82,360.00 

Total : 9 99,46000 

Amount of principal paid from November 1, 1895, to October 31, 1896 16,750.00 

Total of loans outstanding 9 88,700.00 

Number of acres of congressional grant patented since last report, 6,712.34; value of 
same, 918,997.43. 

Respectfully submitted, 

Herman Knapp, 

Agent, 
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LIST OF BBNBWED LEA.SES. 



84 se. Hamboldt, 4*03-87-160, 18.50, 1400, D. Marty, September 4, 1806, 5^ 8 per cent. 
1011 ne. Olay, 17-04-86-160, 83 1480, W. E. Brown, December 31, 1804, 6; 8 per cent. 

1067 ne. Lyon, 81-08-48-160, 82.25, 1360, D. J. Carpenter, September 18, 1804, 5; 8 per cent' 

1068 nw. Lyon, 31-08-48-160, 88.25, $360, D. J. Carpenter, September 18, 1804, 6; 8 per cent] 
1605 eH of se. Eossnth, 28-07-87-80, 18, 8840, A. D. Clarke, January 6, 1886, 5; 8 per cent* 
1663 se. Palo A.lto, 5-06-31-160, |6, 8800, J. T. Ashworth, July 10, 1886, 10; 8 per cent. 
1801 sw. Dickinson, 17-06-36-160, $4, 8640, D. Gish, Noyember 84, 1806, 5; 8 per cent. 
1806 sw. Kossuth, 27-05-87-160, 83 60, 8660, O. T. Simpson, December 31, 1806, 6; 8 per cent. 
1846 sw. Kossuth, 1-88-30-160, 83.50. 8560, J. B. Moulton, June 15, 1806, 6; 8 per cent. 
1047 se. Kossuth, 2-08-30-160, $3.60 1660, J. N. Harris, June 15, 1806, 5; 8 per cent. 

1046 se. Kossuth, 1-08-30-160, 88. 50, 1560, J. B. Moulton, June 16, 1806, 6; 8 per cent. 
1050^ eH of ne. Emmet, 30-100-34-80, 84, 1320, G. Pets, July 1, 1806, 5; 8 per cent. 
1060V4 wH of ne. Emmet, 30-100-34-80, 84, 8320, G. Petz, July 1, 1806, 5; 8 per cent. 
1070 nw. se. Woodbury, 36-87-45-40, 83 76, 8160, W. A. Smith, August 6, 1806, 5; 8 per cent. 
Totals, 1,880 acres, 86,310. 



REPORT OF LAND AGENT. 



To the Board of Trustees of the Iowa State College of Agriculture and 

Mechanic Arts: 

The following report of the transactions of the land department of the Iowa 
State College of Agriculture and Mechanic Arts, from November i, 1896, to 
October 31, 1897, inclusive, is hereby submitted: 

OOLLEOTIONS. 

Interest or rent on lands belonging to the congressional grant 8 3,066.68 

Interest or rent on lands purchased with accumulated interest 607.06 

Interest or rent on liyid obtained by foreclosure of loans made from endow- 

mentfund 126.00 

Interest on loans made from accumulated interest 4,742.47 

Total income collected during fiscal year 8 0,441.04 

Sale of lands belonging to oongressional grant. $ 8,470.16 

Principal on loan made from accumulated interest. 0,000.00 

Total principal collected during fiscal year 18,870.16 

Total collections $ 87,821.00 

DISBUBSSMBNTS. 

Paid college treasurer as follows: 

Interest or rent on lands belonging to the congressional grant 8 8,066.68 

Interest or rent on lands purchased with accumulated Interest 607.06 

Interest or rent on lands obtained by foreclosure of loans made from 

endowment fund 126.00 

Interest on loans made from accumulated interest 4,742.47 

Principal on loans made from accumulated interest 0,000.00 

Total paid college treasurer for fiscal year % 10,341.04 

Bemitted state treasurer as follows: 

Sale of lands belonging to congressional grant 8,470.16 

Total disbursements 8 27,821.00 

LOANS. 

There has been loaned of the contingent fund principal since the date of the last 
report, 117,100 at 7 per cent, secured on improved farm lands. 

There has been loaned of the contingent fund principal since the date of the last 
report, 87,360 at 7 per cent, secured on improved farming lands, as follows: 



38 STATE COLLEGE OP AGRICULTURE [2D 

LoanNo.148. Hattie Johnson | 1,000.00 

LoanNo.143. 8. O. Palmer 2,00000 

Loan No. 144. George Soreason 1,300.00 

LoanNo.145. Irving Baldock 1.300.00 

LoanNo.liO. Catherine Billings 55000 

LoanNo.147. Oella P. Larson 1,300.00 

Total loaned from November 1, 1806, to October 31, 1807, inclusive 9 7,860.00 

Amount of loans outstanding November 1, 1806 83,700.00 

Total 8 91,05000 

Amount of principal paid from November 1, 1896, to October 31, 1807 0,900.00 

Total of loans outstanding $ 81,160.00 

Number of acres of congressional grant patented since last report, 2,476.60; valu- 
ation of same, 18,470.15. 

Respectfully submitted, 

Herman Knapp, 

Land Agent, 
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ENGINEERS REPORT ON WATERWORKS. 



To the Board of Trustees of the Iowa State Agricultural College, Ames, Iowa,: 
Gentlemen — 1 would respectfully report as follows concerning the college 
waterworks, for whose construction the legislature provided in 1896: 

HISTORY. 

In i8q3 I was instructed by your honorable body to prepare plans for a col- 
lege waterworks system. On studying the situation I found that the system 
then existing consisted of two old pumps, of small size, delivering water to 
small tanks in the various buildings through lines of one and one-half to three 
inch wrought iron pipes. The source of supply had for several years been a 
spring northeast of the farm barns. The plant was capable only of supplying, 
between break -downs, the water absolutely required to keep the college in 
operation from day to day. Exposed without any protection against destruc- 
tion by fire were buildings and equipment which have cost more than $500,000, 
and which include collections and records beyond price, because not replace- 
able. The buildings are of large size and are scattered over as much ground 
as is occupied by a good-sized village. The college uses more water, also, 
than any small city in this vicinity, the daily consumption being already about 
30,000 gallons, with a prospective increase to 50,000 gallons in the near future. 

It was apparent that the system would have to be extensive and that it 
must be thoroughly reliable. The fact that the college was a state institution 
and the largest engineering school in Iowa made it evident, also, that the 
works would serve as an object lesson, both to the citizens of the state and to 
hundreds of young engineers. Hence it was necessary to be careful to keep in 
accord with the best engineering practice in all particulars in the design and 
construction of the system. 

I prepared plans for the system substantially as now completed, and these 
were adopted by the board of trustees in 1893. Funds for the construction 
were not available at that time, and it was not until 1896 that the necessary 
appropriation was secured from the legislature. In the meantime the neces- 
sity for the system had been demonstrated by the enforced closing of the col- 
lege for two weeks in 1895 ^"^ account of lack of water, and by two or three 
fires, which had to be extinguished by the primitive method of carrying water 
in buckets. 

The failure of the college spring in 1895 made it necessary to sink a deep 
well instead of developing the former supply as contemplated at first. In 1896 
I made the modifications of the first plans rendered necessary by this fact and 
by the construction of Margaret hall. 

At my request these plans were then submitted to Mr. Chester B. Davis, 
Mem. Am. Soc. C. E., consulting engineer, of Chicago, who completely approved 
them. To avoid interfering with my department work, as college was in ses- 
sion, Mr. Davis was also, at my request, employed to design the tower, and he 
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prepared details according to my general plan previously adopted, using^ 
dimensions and calculations of stresses, and employing many details suggest 
by me. On account of sickness, however, Mr. Davis was unable to work up 
details properly. He withdrew his plans on this account and the price p] 
viously agreed upon for them was deducted from his fee. I then, in the su] 
mer vacation, prepared complete detailed plans, and both the general desij 
and the details of the tower as built, have been originally suggested a] 
fully worked out by myself. The plans for the tower were examined ai 
approved by Mr. C. W. McMeekin, Assoc. Mem. Am. Soc. C. E., chief engine! 
Iowa Central railway, who served without pay as Mr. Davis' representative aft! 
Mr. Davis was taken sick. It has been a source of satisfaction to me that tl 
plans, both for the general system and for the tower and its details, which we\ 
originated and fully worked out by me, have been completely approved by 
competent consulting engineers to whom they were submitted. Mr. Davis pn 
pared the specifications for the distribution system and Mr. McMeekin thos 
for the tower. 

In July, 1896, the contracts for the distribution system and the foundation^ 
of the water tower were awarded to Crellin & Lovell of Des Moines, who finishes 
their work in November, 1896. At the same time the contract for the super- 
structure of the water tower was awarded to the King Bridge company of Cle vc« 
land, Ohio, who completed erection in August, 1897. 

The contracts for the pumping station were let in May, 1897. Jackson &{ 
Moss of Des Moines, constructed the station, installed the pump, and laid the' 
pipe line connecting with the distribution system. Their contract has just been] 
completed. The pump was bought by the college from Henion & Hubbell of 
Chicago. 

Miss Elmina Wilson has assisted in the drafting of the waterworks plans. 
Mr. E. C. Macy assisted in the drafting, in the surveying, and as inspector. 
Mr. G. M. Ashford inspected the field riveting of the tower. It gives me espe- 
cial pleasure to mention the services of these three graduates of the college 
civil engineering department, and to commend the conscientious work of Jack- 
son & Moss, also graduates, in executing their contract. 

Prof. G. W. Bissell, of the college mechanical engineering department, has 
given much valuable advice and assistance in connection with the selection, 
installation and testing of the pumping plant. 

The work has been executed under the direction of a committee of the 
board of trustees, composed of Trustees W. O. McElroy, of Newton; J. S. 
Jones, of Manchester; and C. F. Say lor, of Des Moines. Professor Stanton, 
secretary of the board, has also been very intimately connected with the work. 
These gentlemen have most carefully watched over the interests of the college 
in every feature of the work, and in so doing have faithfully executed the 
policy of the entire board of trustees. 

DISTRIBUTION SYSTEM. 

A map of the college campus showing the locations of the pipe lines, 
hydrants, valves, pumping station and water tower accompanies this report. 
By referring to this map the system will readily be understood. Attention is 
called to the following features: 

The main eight inch pipe line makes the complete circuit of the campus. 
This arrangement rendered long branches to the different buildings unneces- 
sary and avoided disfiguring the campus by ditches. Its great advantage, how- 






MAP 
ILTURAL COLLtGE CAMPUS 




h 



40 

prepar 

dime of 
by me. 
details 
viouslj 
mer v« 

'and tb ^ - * 

fully ^. /M .,'^' 

approv 

Iowa C ,, . ^ "^ 

Mr. E>s r." '-^iw 

plans, * ^ 

origina 
cdmpe* 
pared 
for the 

In : 

of the 1 
their w 
struct u 

land, C 
The 

Moss o 
pipe III 
compl* 
Chica^ 

Mis 
Mr. E. 
Mr. G. 
cial pl» 

civil et j 

son & 1 I 

Froa * 

given t 
install^ 

The 
board 
Jones, ' 
secretsi 
These [ 
in eve| 
policy i 

Am 

hydranf 
By ref| 
called i 
Tha 
This af 
sary an 



I 



U 




FOBT DODQE, IOWA. 



Capacity, IDD.OOO gallonB. 



1897.] ENGINEERS REPORT ON WATERWORKS. 41 

ever, is that, since water can reach any point on the line by two independent 
routes, the capacity of the line in carrying water for fire streams is doubled, 
and no part of the college need be cut oflE from fire protection to permit repairs 
or extensions. 

The mains are of ample size, being large enough to permit the concentra- 
tion of four good hose streams on any important building. 

Valves are freely used, making it unnecessary to shut off more than one 
short section of the pipe line at a time to permit repairs or extensions. A 
valve is placed between each hydrant and the main pipe line. 

The hydrants have six inch inlet pipes connecting them with the mains. 
This is necessary to permit taking two good fire streams from a hydrant. The 
hydrants are so located that at least two are within easy reach of each impor- 
tant building. 

The pipe lines were laid to regular grades, andblowoff valves emptying into 
drain tiles were placed at all low points on the grade line. This enables any 
section of the pipe line to be drained of water for repairs or making connec- 
tions. 

All of the above features of the system are in strict accord with good engi- 
neering practice. In all of them, however, the average city system is apt to be 
very deficient. Four inch street mains, four inch hydrant inlets, and the omis- 
sion of valves often combine to render city waterworks of little value for fire 
protection. 

The distribution system of the college waterworks includes, besides old 
pipe lines retained: 

127 feet of lo-inch cast iron mains. 
6034 feet of 8-inch cast iron mains. 

961 feet of 6- inch cast iron mains. 

181 feet of 4-inch cast iron mains. 

144 feet of 3-inch galvanized wrought iron mains. 

555 feet of 2-inch galvanized wrought iron mains. 

17 hyrants. 

I lo-inch gate valve. 

12 8-inch gate valves. 

18 6-inch gate valves. 

3 4-inch gate valves. 

4 3-inch gate valves. 
18 2-inch gate valves. 

WATER TOWER. 

A gravity system of waterworks is more reliable than any other kind, and 
hydraulic engineers prefer such a system wherever circumstances make it 
possible. In the case of the college waterworks it was especially necessary 
to place as little reliance as possible on pumping machinery for fire protection, 
because during vacation, when little water is used, the pumps would be very 
liable not to be ready when needed. At the best, there is always danger of 
delay in starting up fire pumps, which may cause the loss of the precious first 
few minutes at a fire. The newspapers reported that this was the case at the 
burning of the State University library building in 1896, and similar notices 
are often seen in accounts of fires. 

In the case of the college waterworks the nearest approach to a gravity 
system possible was by the use of a large elevated tank. The college build- 
ings are of such size and height that this tank had to be larger and higher than 
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is usually required for village systems. As constructed, its capacity when 
two-thirds full is sufficient to supply four good fire streams for two hours, and 
the height is sufficient to throw these to the top of any building on the 
camp js. While not an excessive, this is an ample, provision for fire protection 

On an accompanying plate views of three water towers are shown. These 
are the largest in Iowa. The views are made to the same scale and indicate 
the relative sizes correctly. Ttie college tower is the only one in the west, 
much larger than those at Jefferson and Fort Dodge. 

The college tank is of steel, 24 feet in diameter by 40 feet high, besides 
the hemispherical bottom. Its capacity is 162,000 gallons, or 5,200 barrels. 
The balcony floor is no feet above the capstones, and the total height of the 
structure is 168 feet. The use of a steel instead of a wooden tank is a point 
of superiority over the ordinary tower. In designing the structure great care 
was taken to have all details in accord with the best engineering practice and 
to give ample strength to all parts. As will be explained later, great care has 
been taken to insure the best material and the best work in construction 
throughout. In all these particulars the faults common in the design and 
construction of water towers have been carefully avoided. Yet the cost has 
been no greater in proportion to the capacity and height than cities in this 
vicinity usually pay for their towers. 

In preparing the design considerable attention was given to the appearance 
of the tower, which is perhaps the most conspicuous structure on the campus. 
In this connection it may be mentioned that a cut of the tower will appear in 
the next edition of the standard engineering text-book on structural designing 
in this country, the author of which says: "It is much the handsomest thing 
of the kind I have ever seen; * * * it is a great pleasure to look at it." 
The college water tower is the first one in this country of any considerable 
size in which the outline of the tower proper is curved. 

PUMPING STATION. 

Exterior and interior views of the new pumping station are given on plates 
accompanying this report. The building is 20x42 feet inside, and besides con- 
taining the pumping machinery furnishes room for the college hose carts and 
for some laboratory equipment. 

The building communicates directly with the boiler room of the college 
power and lighting station, the boilers of which are utilized to supply steam for 
pumping. The building is located directly over the artesian well, 2,215 feet 
deep, from which the college water supply is taken. 

It may be said here that the mere fact of having the pumping station located 
where the power station attendant can operate the pump means an immediate 
paving to the college of one man's wages, or $600 annually. This, at ordinary 
rates on city bonds, is the interest on $12,000, which is more than the entire cost 
of the deep well. 

In accordance with your instructions I made a very careful study of the 
subject of deep well pumping machinery before the contract for the new pump 
was let. In the course of this study I visited numerous plants actually in use, 
corresponded with most of the manufacturers of deep well pumps in this coun- 
try, and collected much unpublished information to supplement the scanty 
published records of the efficiencies of different types of deep well pumps. 
Most of the new information was obtained through the courtesy of the mana- 
gers of Iowa waterworks, with whom I corresponded. As the result of my study 
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I became convinced that deep well pumps of the types most commonly used at 
the present time are very inefficient. They are sold on the representations of 
agents, and I found it impossible to get the manufacturers to give any definite 
guarantees of their economy of operation. The low efficiencies gf such pumps 
are probably the worst of the faults in Iowa waterworks systems which drain 
the pockets of unsuspecting taxpayers. 

I found, however, that there is a decided movement at the present time to 
use power pumps, which are more efficient than the direct acting pumps com- 
monly used. The trouble with this as yet is that deep well power pumps are 
not usually made strong and rigid enough to stand, when used for high lifts, the 
shocks and istresses, which are much greater than in the more elastic direct act- 
ing steam pumps. 

What hydraulic engineers would like to use would be a deep well power 
pump which would be very strong and rigid; which would, by keeping the 
water jn continuous motion, avoid the shocks and stresses from water ham- 
mer, and which would at the same time be highly efficient. In a word, they 
would like a pump which, for deep wells, could take the place of the common 
triplex pump for surface work. 

A view of the pump purchased by the college, which is of an entirely new 
type, is shown on an accompanying plate. It will be seen that the entire pump 
is mounted on a bed plate consistiag of a single heavy casting, thus insuring 
strength and rigidity. The pump is of the type known as double acting, hav- 
ing two plungers, one above the other, each of which delivers on the up stroke 
while the other is going down. The down stroke is made much more quickly 
than the up, giving time for each plunger to start up before the up stroke of 
the other stops. This keeps the water column in constant motion, and avoids 
most of the shock Irum water hammer due to variations in the rate of delivery. 
It will be seen from the cut that the pump is driven by a compound vertical 
engine, bolted to the bed plate of the pump. We have also arranged to secure 
additional economy of operation by running this engine condensing, making 
use of a condenser already owned by the college. The manufacturers guaran- 
teed a duty for the pump and engine of 40,000,000 foot pounds of- work per 
1,000 pounds of steam. This means a saving to the college iu the cost of coal 
of about $400 per year over the common type of deep well pump. This is the 
interest on $8,000, which is nearly twice the entire cost of the entire pumping 
station. The actual test gave a duty of 45,500,000 foot pounds per 1,000 pounds 
of steam, which is considerably higher than guaranteed. The information 
which I collected showed that the ordinary deep well pumps have efficiencies 
only one-ninth to one-fifth of this. 

What I have said above must not be understood as an indorsement of any 
particular make of pump in preference to others for general use. Different 
pumps are suited to different circumstances, aod in each particular place all 
the particular considerations should be considered in making a selection. In 
our case the water had to be pumped from a depth of 300 feet below to a 
height of 150 feet above the floor of the pumping station, and no fire pumps 
were required. I have given above the considerations which led to the selec- 
tion of the pump best suited to these conditions. 

SUPERVISION. 

Throughout the construction of the system great care has been taken to 
secure good material and workmanship. Every valve, hydrant and piece of 
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pipe was carefully inspected before allowed to be used. All the joints of the 
pipe lines were tested under pressure for tightness before the trenches were 
refilled. In refilling the tr.enches so much care was taken that there has been 
no appreciable settling since. The cement for the tower foundations was 
tested and one entire carload rejected because not quite up to the specifica- 
tions. The mixing and the placing of every batch of concrete in the founda- 
tions was watched. Tests have also been made of cubes of concrete taken 
without warning from the piers during construction, and these tests show a 
quality of concrete very much better than the average. 

By employing the services of an inspection bureau the steel for the water 
tower has been under supervision from the time that it was in the ore. The 
college has on file records giving the chemical analysis of each melt and the 
exact results of tests of the strength, ductility and toughness of specimens cut 
from its finished product. These records show also the number, kind and 
weight of the pieces of steel rolled from each melt, which were all carefully 
inspected before allowed to be shipped from the steel mills. At the shops, 
also, every detail of the work was carefully inspected. The paint for the 
tower was analyzed by Prof. A. A. Bennett of this college, free of charge. 

Every detail of the construction of the system, including the erection of 
the tower, has been carefully supervised by myself and Mr. Macy and Mr. 
Ashford. 

No waterworks system ever constructed in Iowa has had more careful 
supervision than the college system, and very likely none other has equaled it 
in this respect. It is unfortunately a quite general custom for our cities not to 
employ disinterested engineers to design their waterworks systems and super- 
vise construction, but to trust themselves wholly to the contractors, who have 
every motive to escape doing good work, and who, though they style them- 
selves " practical " engineers, are often incapable of doing more than imitate 
for each new place what they have seen done elsewhere, without regard to 
vital differences in the requirements. The plans and specifications prepared 
under these circumstances are often not worthy of the name, and if they were, 
no committee ignorant of waterworks engineering, no matter how well mean- 
ing, could prevent the tricks of the trade by which unscrupulous contractors 
enlarge their profits at the expense of good work. It is a matter for congratu- 
lation that there are so many contracting engineers who, under the unfavorable 
conditions of such competition, still do honest and able work. Since 1893 no 
less than four instances have come to my personal knowledge of incipient 
failure at the first filling of water towers designed by parties who at one time 
or other bid for the college tower. I have all the greater admiration for those 
other engineers who I know do good work with only their superior skill in 
designing to enable them to compete with the cheapness due to inferior work. 
Many well designed and constructed waterworks testify to the skill and 
integrity of such men. When they can be sure that all work on which they 
bid will be as carefully supervised and the specifications as rigidly enforced, as 
has been the case with the college waterworks, their task will be much easier 
than now. 

FINANCIAL STATEMENT. 

For a more detailed statement of the cost of the college system than is 
given below see the report of the college secretary. All the original bills are 
on file with the college treasurer and can be seen at any time. As will be seen 
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in the secretary's report the payments for the system have not all been made 
yet, hence the cost of the different items as given bel6w can be considered as 
only approximately correct. The expenditures still to be made have, however, 
been very carefully estimated, and the results made the total costs of the dif- 
ferent parts of the system as follows: 

Distribution system S 6,978.90 

Water tower '. 10,381.37 

Pumping station and machinery 4,319.44 

Fire department supplies 68305 

Interior plumbing. 79.76 

Oonsulting engineer's fee . . 350.00 

Preparation of plans 110.13 

Surveying 76.14 

Inspection 221.53 

Miscellaneous 101.08 

Deep well 10,799.51 

Total $ 34,000.00 

The deep well was not sunk under my supervision. The furnishing of a 
temporary water supply while the deep well was being drilled cost $2,000 in 
addition to the above items. 

My original estimate of the cost of the waterworks system was $21,500, 
besides the deep well and the consulting engineer's fee. The actual costs of 
the different items have been very close to the original estimates except in the 
case of the pumping station. For this we have erected a larger and better 
building than was at first proposed, and also have installed a more efficient 
pump. This increased the first cost, but effects, as I have already shown, an 
annual saving which would warrant the expenditure of nearly twice the entire 
cost of the building and machinery. 

In comparing the cost of the college waterworks with those of city systems 
regard should be had to many points of difference in the requirements, and 
account should be taken of the better grade of work secured in the college 
system. The most expensive single item in the college waterworks is the deep 
well. Most cities do not have to sink so deep a well at all to get a sufficient 
supply. Others put down a cheap well of small diameter, omitting much of 
the casing. The college could have done this at much less expense, and 
obtained perhaps seventy-five gallons per minute in place of the 150 gallons 
we now get, but in a few years we would probably have to put down another 
well to meet our increased -needs, just as so many cities do. The total cost 
would then be greater than now, and we would have to operate two* pumps 
instead of one, thus permanently increasing the operating expenses. Our 
water tower had to be much larger and higher than the ordinary size, because 
our buildings are much larger and higher than the stores and residences of 
small cities, and because our requirements made it advisable for us to rely 
wholly on our water tower for fire protection. Most cities put in cheap but 
very inefficient deep well pumps. Many cities cheapen the first cost of their 
waterworks systems by putting in small mains and not using many valves, but 
by so doing they make the systems of little value for fire protection. Many 
systems are incomplete at first, and must soon be extended and improved to 
meet the city's needs. Often the cost of these extensions and improvements is 
not taken into account in reporting the cost of the system. The cost of the 
college system also includes items not usually included in the published costs 
of city systems, such, for example, as hose, hose carts and connections to 
buildings. 
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If all these things are properly taken into accoant it will be found that no 
more economical waterworks system was ever constructed in this state than 
the college system. Every dollar put into it represents value received. There 
was strong competition for all the contracts and they were let at figures which 
allowed only narrow margins for profits to the successful bidders. 

The bids for the distribution system and water tower were as given in the 
secretary's report. Eleven separate bids were received for the hose and hose 
carts, and eighteen for a part or all of the pumping station and machinery. In 
both of these cases the bids were based on such widely different grades of 
material or machiner> that it is impossible to present in reasonable space a 
fair comparison of them. The original bids are on file with the college secre- 
tary and in my office. Respectfully submitted, 

A. Marston. 
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ABSTRACT OP THE PROCEEDINGS OP THE BOARD 

OP TRUSTEES, 1896-97. 

MEMBERS OF THE BOARD. 

TBBM EXPIRB8. 

First District, — Hon. Hamilton Smith, New London 1898 

Second District, — Hon .CM. Dunbar, Maquoketa 1898 

Third District, — Hon. J. S. Jones, Manchester _ igo2 

JFourth District, — Hon. A. Schermerhorn, Charles City 1 898 

Fifth District, — Hon. A. V . Stout, Parkersburg 1 900 

Sixth District, — Hon. W. O. McElroy, Newton 1902 

Seventh District. — Hon. C. F. Say lor, Des Moines 1900 

Eighth District, — Hon. A. B. Shaw, Coming 1898 

Ninth District, —Hon. L. B. Robinson, Oakland 1902 

Tenth District, — Hon. J. B. Hungerf ord, Carroll - 1900 

Eleventh District, — Hon. W. J. Dixon, Sac City .-•- 1 900 

OFFICERS OF THE BOARD. 

Hon. W. O. McElroy, Newton — --- Chairman 

E. W. Stanton, Ames _ Secretary 

Herman Knapp, Ames Treasurer 

J. F. Cavell, Ames Steward 

STANDING COMMITTEES OF THE BOARD. 

Finance Committee, — Trustees Dunbar, Smith,'Schermerhorn, McElroy and 
Robinson. 

Building Committee, — Trustees Shaw, Say lor, Jones, Hungerf ord and Stout. 

Committee on Agriculture^ Horticulture^ Experiment Station and Veter- 
inary Science, — Trustees Schermerhorn, Stout, Smith, Dizon and Saylor. 

Committee on Stewards Department ^ Domestic Economy ^ College Hospital 
and Sanitary Arrangements, — Trustees Robinson, Shaw, Hungerf ord and 
Saylor. 

Committee on Engineering Departments and Physics, — Trustees Jones 
Dunbar and McElroy. 

Committee on Faculty and Courses of Study, — Trustees Hungerford, McEl, 
roy, Shaw, Stout and Robinson. 

Committee on College Lands and Investments, — Trustees Smith, Jones and 
Dunbar. 

Committee on Rules, — Trustees Dixon, Saylor and Schermerhorn. 

Committee on Scientific Departments. — Trustees Stout, Hungerford and 
Schermerhorn. 

Committee on Literary Departments and Library, — Trustees Robinson, 
Shaw and Saylor. 

Committee on Public Grounds and Assignment of Rooms,— Trustees Smith, 
Dunbar and Jones. 

Committee on Bonds, — Trustees Dixon and McElroy. 
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MEMBERSHIP OF THE BOARD. 

The terms of office of Hon. J. S. Jones of the Third district^ 
Hon. W. O. McEIroy of the Sixth district and Hon. J. H. Wood, 
of the Ninth district, expired May 1, 1896. The first two were 
re elected, while Hon. L. B. Robinson was chosen to succeed 
Mr. Wood. Hon. A. P. Meservey of the Eleventh district^ 
resigned in June, 1896, and the general assembly, at its extra 
session in the winter following, elected W. J. Dixon to fill the 
vacancy. No other changes have occurred in the membership 
of the board during the biennial period. 

Members to represent the First, Second, Fourth, and Eighth 
districts for the term of six years, beginning May 1, 1898, are 
to be elected by the Twenty- seventh General Assembly. The 
trustees ask that the legislature make the governor and super- 
intendent of public instruction ex officio members of the board. 

STATE APPROPRIATIONS. 

It is the duty of the board of trustees to direct the expendi- 
tures of all the appropriations which the general assembly shall 

from time to time make to the college. These appropriations 
are of two classes: 

1. Particular appropriations for specific purposes. 

2. Annual appropriations. 

All appropriations of the first class, except those of the 
Twenty sixth General Assembly, have been accounted for in 
previous biennial reports. The appropriations of this assembly 
were as follows: 

Emergency fund for deep well I ]5,000- 

Equipment of waterworks, Including tower and steel or Iron tank 21,000 

Greenhouse 6,000* 

Forge shops and foundry with fixtures 5,000 

Farm b'trns 4,000 

Sewage disposal s^ stem 3,600 

Total I 61,000 

The college was compelled, in the fall of 1895, to close its 
school year two weeks earlier than usual because of the failure 
of the water supply. It was evident that provision must be 
immediately made for a permanent and ample supply of water,, 
and that while such permanent system was being put in a tem- 
porary supply, suflBLcient to meet the needs of the college, must 
be provided. In this emergency the state executive council, 
acting under the provisions of section 1, chapter 67, laws of 
the Seventeenth General Assembly, authorized the trustees to 
proceed at once with the necessary plans to obtain such sup* 
ply. Acting under this authority the trustees entered into a 
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contract with Gray & Bro., of Chicago, to siak a deep well and 
to put down, in the gravel-bed east of the college, a well or 
series of wells which should furnish, during the drilling of the 
deep well, a continuous supply of water of not less than 2,000 
gallons per hour, equal in quality to that hitherto obtained by 
the institution. The order of the executive council, and an 
abstract of the contract with Gray & Bro. , are given on pages 
128 and 129 of the last biennial report. Upon the meeting of 
the legislature, the whole matter was presented to that body 
and an appropriation asked to meet tlie expense of sinking 
the deep well and providing for a temporary water supply; 
and in addition to construct and equip a waterworks plant of a 
capacity equal to the present and probable future needs of the 
college. For the purposes mentioned the total sum of $36,000 
was appropriated, divided as already stated. 

DEEP WELL. 

The deep well was completed in February, 1897. The 
amount paid Gray & Bro. under their contract was $12,730.89, 
as follows : 

For lao feet with 12-lDCh casing at $6.65 I 798.00 

For 299 feet with 10-inch casing at $5.94 1,781.01 

For 648 feet with 8-lnch casing at $5.83 3,38904 

For 382 feet with «%-lnch casing at $4.52 1,636.24 

For 505 feet with 5«-iuch casing at $404 2,040.20 

For 280 feet uncased 5^-lnch hole at $388 1,086.40 

2215 feet $ 10,730 89 

Temporary water supply 2,000.00 

Total $ 12,780.89 

There has been charged to this deep well appropriation the 
expenses of inspection, testing, express, and other minor 
charges, together with a portion of the cost of the house over 
the well, which is to serve as the pumping station. The fol- 
lowing is the condition of the account as it stood at the close 
of the biennial period: 

EMERGENOY FUND FOR DEEP WELL. 
Amount of appropriation $ 15,000 

IXPBNDBD. 

Paid Gray & Bro. for sinking deep well $ 10,730.89 

Paid Gray & Bro. for sinking temporary wells and guaranteeing 
water supply, delivered in college water mains, until comple- 
tion of deep well 2t000.00 

Paid Jackson & Moss part of contract for erection of house over 

deep well 1,228.73 

Paid Mr. Boutelle for services as assistant superintendent 25.00 
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Cost of apparatus and wages of men testing well 35.91 

Express, messages, and cover for well 7.71 

Expenses of engineer purchasing pump 38.13 



Amount expended I 14,066.37 

Balance in state treasury reserved by the board for payment on 

contract for deep well pump 933.63 



Total I 15.000 

A special committee of the board of trustees, consisting of 
Messrs. Dunbar, McElroy, and Robinson, has had general 
oversight of the sinking of the well. Under the direction of 
this committee General Lincoln has served as superintendent of 
construction. Professor Beyer has taken record of the geolog- 
ical strata; Professor Weems has made analyses of the water, 
and Professor Marston has tested the capacity of the well. 
Prom the reports of these officers to the board the following 
interesting facts are gathered: 

S(mrce of Water Supply. — Professor Beyer states that the 
well is supplied from the geological formations known as the 
Saint Peter, the Oneonta, and the Saint Croix. These forma- 
tions are located as follows: 

TOBMATION. BXTINT BELOW SUBFACI. THI0KNB8B. 

Saint Peter 1,420-1,490 feet 70 feet 

Oneonta 1,490— 2,100 feet 610 feet 

Saint Croix (In part) 8,100— 2,815 feet (penetrated) 116 feet 

The Saint Peter formation is composed largely of white 
beach sand. The Oneonta is essentially a massive dolomite 
bisected by a well-marked sand-bed. This sandstone band, 
which is about twenty feet thick at Ames, is known by Minne- 
sota geologists as the New Richmond, and is one of the chief 
water-bearing horizons of that state. The Saint Croix, in 
central Iowa, can be separated into three fairly well marked 
divisions — an upper sandstone, a medium series of dolomites 
and shales, and a lower member which comprises sandstones, 
marls and shales. The upper two are known as the Jordan 
sandstones and the St. Lawrence shales, respectively. The 
college well penetrates the Jordan, which has a thickness of 
100 feet, and ends in the St. Lawrence. The Jordan sandstone, 
with the New Richmond and St. Peter, are the great reservoirs 
from which the well may draw. Their ability to contribute to 
the general water supply, according to pumping tests from 

these horizons, is in the proportion of 15, 4, and 1, respectively. 
Fermanency of Supply. — Prof. W. H. Norton, of the Iowa 

Greological survey, in speaking of the water-bearing sand- 
stones which furnish this and the other artesian wells of the 
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state with water, after estimating the area of supply, says: 
' ' As this equals 14, 600 square miles, and we have estimated the 
porosity of the sandstone at 5 per cent, the reservoir sand- 
stones thus contain an amount of water equivalent to a lake the 
area of Lake Ontario and fifty feet deep. To fill this reservoir, 
if one-tenth of the rainfall of the region were devoted to this 
purpose, would require nearly 100 years. To exhaust It by the 
discharge of the artesian wells of Iowa, estimating their out- 
put at 36,000,000 gallons daily, would require over 5,000 years. 
Limiting our calculation to the outcrop of the reservoir sand- 
stones, we have omitted the scores of thousands of square 
miles in the Upper Mississippi valley, in which these strata 
are buried'more or less deeply beneath the surface, their por- 
ous strata being everywhere waterlogged. The entire storage 
of artesian water in this field becomes so enormous that it 
passes bayond ready computation. It represents the accum- 
ulation of centuries." **It is thus clear," adds Professor 
Beyer, **that, if the lower paleozoic sandstone reservoirs 
should receive no further increment of water from the annual 
rainfall, the supply, apparently, would remain undiminished 
for generations to come, even though the demand be increased 
an hundred fold." 

Quality of Water. — The water of the deep well was analyzed 
by Prof. J. B. Weems, professor of agricultural chemistry in 
the college. The analysis was conducted with an idea of 
determining its value from a sanitary point of view, and also 
its suitability for boiler purposes. The following is the sani- 
tary analysis put in tabulated form by the professor for the 
purpose of easy comparison with the analyses of water from 

other representative deep wells of the state: 

SANITARY ANALYSIS. 



PARTS PBB MILLION. 



Free ammonia 

Albuminoid ammonia 

Solids 

Nitrogen as nitrites 

Nitrogen as nitrates 

Oxygen absorbed In 15 minutes. 
Oxygen absorbed in four hours. 
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1.68 
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1.25 
.015 
1617.14 
Trace 
Trace 
.06 
1.85 



The professor, after discussing in his report the significance 
of solids in water, showing that their presence is not necessarily 
harmful in a sanitary view, remarks: **The amount of free 
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ammonia found in deep wells is much larger than is found in 
shallow wells. The determination is only of value when the 
amount of albuminoid ammonia is large. The amount of 
albuminoid ammonia present in deep well water is very small, 
as is shown by the foregoing table." 

In classifying water for boiler purposes the professor states 
that the following limits have been proposed for the amounts 
of the scale-forming substances: 

Very good Less than 8 grains per saUon 

GkxKl 8 1o 16 grains per ^aUon 

Fair 16 to ao grains, per gaUon 

Poor aotoSO grains pe r gallon 

Bad 30to40 grains per g^allon 

Very bad 40 grains and over per g^allon 

His analysis shows the following: 

Total amount of scale-forming substances— grains per gallon: Ames, 8.62; Boone, 
45.82; Cedar Bapids, 18.03; Oenterville, 76.81; Darenport, 4 90; Sioux City. 00.12. 

The professor, in summing up the results of his investiga- 
tion, says: ^'The samples of water from Davenport and Ames 
contain the least amounts of scale-forming substances. This 
fact, taken in connection with the purity of the Ames water as 
regards organic matter, impresses the fact, when the depth of 
the well is taken into consideration, that the college has a water 
supply which ranks among the best in the state as to quality. 

Capacity of Well — ^Upon the completion of the well its capacity 
was thoroughly tested. The tests were made under the super- 
vision of Professor Marston. The results, as tabulated by him, 
are given below: 



TIME. 


Flow over weir 
In gallons per 
hour. 


TIMB. 


Flow over weir 
in gallons per 
hour. 


February 5, 1897— 
2:20 a. m 


5500 
6700 
6200 
6200 
6900 
6900 
6400 
6300 
6400 
6000 
6400 
5800 
7400 
6200 
5800 
7000 
6400 


February 5, 1897— 
8:03 a. m 


5800 


2:46 a. M 


8:10a m 


4900 


3:00 a. m 


8:30 a. M 


5400 


3: 15 A. M 


8:50 A. M 


5100 


3:30 A. M 


9:10 a. m 


4600 


3:45 a. m 


V»Ov ^k» Jq« .■• •••••• 

9:50 a. M 

10:10 a. m 


5700 


4:00 a. m 


6001) 


4:22 a. m 


6200 


4:44 A. M 


10:30 A. M 


5000 


5:09 a. m 


11:40 a. M 


6000 


5:36 A. M 


12:00 m 


5800 


6:10 A. M 


12:20 P M 


5500 


6:24 A. M 


12:40 p. M 


5200 


6:53 A. M 


1:00 p. M 


4400 


7:30 A. M 


1:20p. m 


4200 


7:88 A. M 


1:40 p. M 


4400 


7:50 a. M 


2:01 p. m 


7000 



1897.] PROCEEDINGS OF BOARD OF TRUSTEES. 57 

The professor, in explanation of the table, writes as follows: 
^'Daring the tests several short stops were made to repair the 
pump, which was not strong enough for the work, and gener- 
ally broke or stuck when an attempt was made to speed it up 
to the full capacity of the well, hence the amount pumped can- 
not be considered to be in general up to the full capacity of the 
well. As, however, air was drawn through the cylinder several 
times during the tests, the higher readings probably represent 
the capacity fairly well. During the tests the pump cylinder 
was at a depth of 270 feet below the surface of the ground. 
Before the tests began the level of the water was determined 
to be twenty-nine feet below the surface of the ground. After 
the completion ot the tests the water stood twenty- five feet 
below the surface." 

Later tests made by Professor Marston with the new pump 
would seem to show that the new well can be relied upon to 
furnish 8,000 gallons per hour. A permanent and ample supply 
of good water is thus insured to the college. 

WATERWORKS 

The appropriation for the college waterworks was based on 
plans and estimates prepared by Professor Marston, the head 
of the civil engineering department. These plans were after- 
wards approved by the consulting engineer employed by the 
board, and the waterworks system was constructed in accord- 
ance therewith. The plans for the completed plant contem- 
plated a tower with steel or iron tank, a distribution system, a 
pumping station, the necessary pumping machinery, and such 
fire department supplies as would enable the works to furnish, 
as far as possible, fire protection to the different college build- 
ings. 

Bids for the erection of the tower and tank, and the con- 
struction of the distribution system, were opened by the board 
at its meeting in July, 1896. In the matter of the tower and 
tank, six bids were received which included the tower founda- 
tion, three which did not include it, while one firm, Crellin & 
Lovell of Des Moines, submitted figures for putting in the 
foundation, conditioned upon receiving contract for erection of 
tower or construction of distribution system. The bids on the 
tower and tank without the foundation ran from $8,888 to 
$14,503; the bids on the tower and tank, including^ the founda- 
tion, ran from $10,793 to $15,500; the Crellin & Lovell bid on 
the foundation was $1,380. It was found by accepting this bid 
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and the bid of $S,838 by the Eiag Bridge Co., of Cleveland, 
Ohio, to erect the tower and tank, the complete structore 
could be secured for $10,268, which was less than any of the 
bids upon the structure as a whole. Contracts were conse- 
quently m%de with these parties upon the basis of their bids. 
It was afterwards found that each party had included in its bid 
the anchor-bolts for anchoring the tower to its foundation. 
The value of these, with certain minor deductions amounting^ 
altogether to $229.58, reduced the amount finally paid Crellin 
& Lovell on the tower foundation to $1,150.42. Extras amount- 
ing to $77.92 were allowed the King Bridge Co. The college 
paid, on account of certain items not included in either con- 
tract, such as setting anchor-bolts, putting in inlet pipe foun- 
dations, painting tank a third coat and grading around the 
tower, the sum of $165.03, thus making the total cost of the 
tank, tower and foundation, $10,281.37. 

Numerous bids were received on furnishing the material and 
on constructing the distribution system. The bids of P. J. 
Egan, of Nebraska City, Neb , and Crellin & Lovell, of Des^ 
Moines, covered the material and labor for the completion of 
the system and were respectively, $6,559 and $6,624. The bid 
of Crellin & Lovell was accepted, such action being necessary 
in order to secure contract with them for the tower foundation, 
the gain on which to the college exceeded the excess of their 
bid over that of Mr. Egan. For extra labor and material fur- 
nished by them Crellin & Lovell were afterward allowed the 
sum of $250.32. Conne3tin^ the deep well with the mains of 
the general system was not included in their contract. The 
expense to the college of making these connections was $104. 67. 
These amounts, added to the contract price, bring the total cost 
of the distribution system up to $6,978.99. 

The bids on the pumping station and machinery were opened 
at the meeting of the board in May, 1897. Pour bidders sub- 
mitted figures on the erection of the pumping station, ranging 
from $1,330 to $1,432.S5. The contract was let to the lowest 
bidder, Jackson & Moss, of Des Moines. An agreement was- 
also made with these parties to build the foundations for the 
pumping machinery and install the same for the sum of $290, 
making the total of their contract $1,620. During the progress 
of the work an allowance of $10.64 was made to them because 
of delay in the arrival of the pumping machinery and $77.99 for 
additional labor and material caused by modification of the 
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original plans. Final settlement with them was not effected 
until after the close of the biennial period. They had been 
paid at that time the sum of $1,^75 of which $L,22S.73 was 
charged to the deep well fund^ as already explained, and $16.27 
to the waterworks acsconnt. Th9 balance of $345 due on their 
contract and the extras allowed, $S8.63, are to be paid from the 
unexpended balance of the waterworks appropriation. 

There were eighteen bids on the pumpiag machinery. Upon 
the recommendation of Professor Marston, who had made an 
exhaustive study of deep well pump3, the proposition of Hen- 
ion & Hubbell of Chicago, to fu-nish a contiauous flow pump 
** Cambridge" type, with a Morris Machine works compound 
engine on the same bed plate, and ihe necessary drop pipe and 
rods for $2,275, was accepted. The pump and eDgine are 
guaranteed a capacity of easily lifting 8,000 gallons of water 
per hour from a depth of at least 800 feet below the surface 
and delivering it into the elevated tank at a height of 155 feet 
above the surface A guarantee of efficiency and durability is 
also given. The machinery has bean installed and a duty test 
made which has proven eminently satisfactory. Payment of 
the last half of the contract price is to be m^de at the txpira- 
tion of sixty days, conditioned upon the satisfactory working 
of the pump and engine. Becdbuse of delay in delivering 
machinery a reduction of $10.64 was made in their contract. 

The balance of $2,264.86, which is yet unpaid, was ordered 
charged as follows: 

To the deep well fund I 933 68 

To the waterworks appropriation 1,330.73 

Fixtures for the pumping station, including steam piping, 
steam heating, fittings for seating up condeaser, and gauges, 
have be'^n purchased at a cost of $208.32. It is estima ed hat 
$100 additional will be needed to complete the equ pment. The 
items mentioned, together with the expense bill of Professor 
Marston in investigating pumps and purchasing machinery, 
$38.13, make the total cost of pumping station and fixtures and 
deep well machinery, $4,319.44. 

Under the direction of the board, Professor Marston secured 
bids on hose carts, hose, and such hose connections as were 
necessary to utilize the waterworks plant for fire protection 
purposes.. Eleven bids were submitted: The contract was 
finally let to the Gutta Percha and Rubber Manufacturing Co. of 
Chicago to furnish two carts, 500 feet of Maltese Crjss brand, 
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best two and one-half inch rubber hose, four play pipes, and 
fourteen nozzlf s fur $o71. Tips for hos3 carts cosiiog $9 were 
afterwards purchased. Freight, drayage, and minor items 
amounted to $3.05, making total cost of fire department sup- 
plies $683 06. 

All other expenditures connected with the coustruction of 
the waterworks are clearly set forth in the exhibit which fol- 
lows. It is the purpose of this exhibit to show the condition 
of the fund at the close of the biennial period, a ad. as far as 
possible, the way in which the bilance of the appropriation is 
to be expended. 

WATERWORKS APPROPRIATION. 
Amount of appropriation 121,000.00 

IXPSHDITURBS. 

Paid King Bridge Oo. on contract of 88,888.00 for erection of tower 

and tank 17.552.08 

Paid King Bridge Oo , extras ...• 77.02 

Paid Orellin & Lovell, contract price for tower foundation, 11,380, 

less ded actions as explained amounting to $289.58 1,150.42 

Paid for putting in inlet pipe foundation, painting tank third coat 

and other items as explained 165.03 

Total paid on tower I 8,945.45 

Paid Orellin & Lovell, contract price on distribution system I 6,634.00 

Paid Orellin & Lovell, eitras as explained 250 82 

Paid for connecting deep well with mains of general system 104.67 

Total cost of distribution system 6,978.99 

Paid Jackson & Moss on contract for erection of pumping station. | 46 27 

Paid for pump house fixtures as explained 208.32 

254.50 

Paid f or.fire department supplies 683 05 

Paid consulting ensineer's fee SEW.OO 

Paid for preparation of plans and specifications 110.13 

Paid for surveying 75.14 

Paid for inspection and testing 221.53 

Paid for advertising, stationery, postage and messages 59 77 

Total expended f 17,678.65 

The unexpended balance will be used to meet the following: 

Balance due on King Bridge Co.'s contract 1,835.92 

Unpaid on pumpiog station and machinery: 

Balance of Henion & Hubbell's contract for pump I 1,330.73 

Balance due on Jackson & Moss, contract for pumping station. 345 00 

Due Jackson & Moss on extras 88.63 

Bills for pumping station fixtures (partly estimated) 100 00 1,864.36 

Minor items, including engineer's expenses for messages, station- 
ery, postage and express 41.31 

Inside plumbing to connect college buildings with distribution 

bystem— balance 79.76 

Total 121,000.00 

Professor Marston designed the waterworks system, and it 
has beea constructed under his direct supervision. It has been 
commended by the highest engineeriag authorities, and in its 
practical workings has proven an efficient and economical sys- 
tem, a credit to the college and to the professional skill and 
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conscientious public service of its designer. The report of 
Professor Marston to the board is printed in full under the 
head of '^ financial reports." It gives a detailed description of 
the system, and contains many suggestions regarding the con- 
struction of waterworks plants which are of public intere-st. 

The professor, as superintendent, has been assisted by the 
special committee of the board on waterworks, Trustees McEl- 
roy, Jones and Saylor. All expenditures on account of the 
appropriation have been signed correct by Professor Marston, 
and afterward approved by Trustee McElroy, be/ore presenta- 
tion to the board of audit. 

GREENHOUSE. 

The appropriation asked of the legislature was $12,000. The 
amount granted was $8,000. Tais necesitatel a change in the 
plans, the strictest economy in construction, and the payment, 
out of the annual improvement fund, of a portion of the 
expense of the heating plant. Upon the basis of the new plans, 
bids were solicited and the same opened at the meeting of the 
board in July, 1896. The bids were as follows: 

Lord & Bumham Go 14,600.00 

Hitchings &0o 4,939.2o 

Lord & Burnham Co. also submitted a proposition to erect 
the building upon plans which differed but slightly from those 
of the board, for the sum of $1,503. This proposition was 
accepted and contract executed in accordance therewith. The 
building was constructed under the supervision of a special 
committee appointed by the board, consisting of Trustees 
Schermerhom and Shaw and Professor Budd. It was completed 
to the satisfaction of this committee and payment made of the 
contract price. There were no extras and no deductions. 

The committee secured bids on heating plant, r^ngng from 
11,249.20 to $1,989. The bid of Lord & Barnham Co., which 
was the lowest, was accepted. The plant was installed and 
has proven satisfactory. The contract price was ordered 
charged as follows : 

To the greenhouse appropriation I 843.78 

To the annual appropriation for improvements and current expenses 405 42 

Total , I 1,249.20 

The foundation of the greenhouse was built under contract 
by L. Hullabarger at a cost, including excavating, of $585.02. 
An old potting house belonging to the horticultural departcnent 
was nioved so as to join the greenhouse, and its basement was 
fitted up to contain the heating plant furnaces. A part of the 
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expenses was charged to the greeQhouse appropriation The 
following condensed statement shows how the entire fund was 
expended : 

GBEENHOUSB APPROPRIATION. 
Amountof appropriation t 0*000.00 

SXPNTDITUBBS. 

Lord & Bar nham Oo.'s contract for erection of building 4,900.00 

Part of Lord A Bornham Oo.'s contract for patting in heating plant 8i3.7I 

Oostof foandation 585.02 

Part of expense of moving and remodeling potting hoase addition 63 S 

Drayage on material 7JS 

Messages .80 

Total • 6,000.00 

FORGE SHOP. 

The general assembly appropriated for forge shops and 
foundry with fixtures the sum of $5,000. It aho provided that 
any sum remaiaing, after the completion of the other special 
improvements for which appropridktion was made, might be 
used, so far as necessary, for the shop and fixtures. No addi- 
tional amount was thus realized, but the erection of the shop 
was delayed in order that this question might be determined. 

Bids were received at the meeting of the board in Jane, 1897, 
based upon plans approved by the trustees. The following are 
the bids: 

J. F. Atkinson &. Bro., Marshalltown, Iowa $3,464 00 

A. H. OhafFee, Oornlng, Iowa 4,06700 

G. L.Tucker 4,55000 

Turner & Dantz, Ames, Iowa 4,164 S 

Jackson A Af oss, Des Moines, Iowa 3,479.00 

The contract was let to the lowest bidder, J. P. Atkinson & 
Bro. of Marshalltown. Architect Hallett of Des Moines was 
employed as supervising architect at a compensation of 2^ per 
cent of the cost of the building. The following exhibit shows 
the amDuut of the appropriatioa expeaded prior to the close of 
the biennial period and the purposes for which the unexpended 
balance will be used: 

FOEGB SHOPS AND FOUNDRY WITH FIXTURES 
Amount of appropriation t 5,000.00 

■XPBNDITUBBS. 

Paid Atkinson & Bro. on contract of 13,469.00 for erection of build- 
ing , I 1,041.04 

Paid part of architect's fee 86.00 

Paid for blower, blast pipe, cupola and other fixtures 755.37 

Total expended 1,831.41 

The unexpended part of the appropriation is to be used to meet 
the following: 

Balance of Atkinson & Bro.'s building contract I 2,427.96 

Balance of architect's fee 61.50 
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Extras allowed Atkinson & Bro. on contract I 54.25 

Stock honse for coke and coal, benches, cases and other necessary 

eqnlpment 634 88 

Total $ 8,168.69 

Total : • 5,000 00 

The expenditure of this appropriation is under the charge of 
the committee on engineering departments, of which Trustees 
Jones, Danbar and McElroy are members. Professors Bissell 
and Marston have acted as local superintendents. All bills 
before presentation ta th3 bdard of audit are certified to as C3r- 
rect by Professor Bissell and approved by Trustee Jones. 

PARM BARNS. 

The necessity of repairing the foundation of the farm barn, 
and thoroughly reconstructing the basement and first story, 
was presented to the legislature at its last session and an appro- 
priation of $5,000 asked for this purpose. The amount granted 
was $4,000. At the meeting of the board of trustees in May, 
1896, the following resolution was adopted: 

Whereas, The repairing of the old barn cannot be practically done under 
-contract, owing to the uncertain amount of material that may be called for; 
therefore, 

Resolved^ That the building committee, in conjunction with the farm com- 
mittee, proceed at once to accomplish its repair by day's work, under the 
supervision of a competent man, agreed upon by the committees in charge, 
the college to purchase all needed material and the work to continue until the 
appropriation is expended. 

In accordance with this resolution a practical carpenter, Mr. 
T. Thompson, of Ames, was placed in direct charge of the 
work, while Professor Wilson was appoimed superintendent. 
In his report at the November meeting the professor says: 
'' The repairs on the farm barn have been carried as far as the 
appropriation will permit. We are liow enabled to present 
to the public our herds in comfortable condition, and care for 
them with a great saving of labor. There is more work to be 
done in finishing the south end of the barn. We also require a 
silo and a root cellar of greater capacity." He then speaks of 
the necessity of remodeling the upper part of the barn. A 
portion of these additional improvements have been made by 
the board and charged to the annual state appropriation; the 
others are presented to the legislature for consideration. The 
entire expenditures on account of the fund amount to $3,996.68, 
leaving an unexpended balance of $3.32 in the hands of the 
estate treasurer. 
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SEWAGE DISPOSAL SYSTEM. 

In presenting th9 needs of the college to the last general 
assembly President Beardshear called attention to the neces- 
sity of of adopting some method of disposing of the sewage of 
the different college buildings. He mentioned the plan of 
filter beds with tank, automatic discharging apparatus, pipe- 
line, and necessary connectioas for utilizing the sewage for 
fertilizing the low land near the mouth of the sewer. At the 
first meeting of the board following the regular session of the 
legislature, the trustees took up the consideration of the best 
method of disposing of the sewage with the appropriation of 
$3,500 which the general assembly had made for that purpose. 
The matter was referred to a special committee consisting of 
Trustees McElroy , Say lor, and Stout. This committee reported 
that they considered the various plans of disposing of sewage 
by utilizing it for fertilizing purposes as largely experimental, 
with considerable doubt as to the result. The committee there- 
fore recommended that, in addition to securing bids upon this 

method of disposal, proposals be asked for putting in the cre- 
matory system. Bids were submitted to the board at its July 

meeting. The lowest bid on the filter bed system was that of 
Jackson & Moss, of Dds Moines, based upon plans and specifi- 
cations prepared by Professor Marston. Under this bid the 
professor estimated that the system could be put in operation 
for $B,154. The most satisfactory bid on the crematory system 
was that of the Engle Sanitary and Cremation Co. of Des 
Moines, to install the necessary plants at the main building 
and boarding cottages for $3,300. This, with the cost of build- 
ing for plant at cottages, $675, would make the cost of the sys- 
tem complete $3,975. This bid was modified at a subsequent 
meeting, by changes in the specifications, so as to bring it 
within the amount appropriated by the state. The board did 
not, however, as a whole, feel satisfied with either system. 
All bids, therefore, were rejected and the committee in charge 
directed to continue its investigations into the merits of the 
two systems. Such further investigation having failed to pro- 
duce an agreement in favor of either system, the board at its 
meeting in November, 1897, decided to extend and perfect the 
present college system of sewers. A leading consideration in 
reaching this conclusion was the successful installation of a 
waterworks plant which insures an abundant supply of water. 
The final action of the board is embodied in the following 
orders: 
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1. Ordered that the boarding cottagei?, the college hospital, 
South hall, and such other buildings as Professor Marston may 
decide upon be connected with the college sewerage system 
and that the expense thereof, together with the cost of plumb- 
ing and necessary inside fixtures iu such buildings, be charged 
to the state appropriation of |8,500 for sewage disposal. 

2. Ordered that the building committee take up the work 
as outlined by the board, contract for and execute it, at the 
earliest possible date. 

8. Ordered that the committee on scientific departments be 
directed to investigate the question of the expenditure of the 
balance of the state appropriation for sewage disposal, and 
report to the board. 

The expenditures for plans, advertising, and other minor 
expenses to date, amount to $44. 55. 

ANNUAL APPROPRIATIONS. 

The following laws, making annual appropriations to the 
college, were in force at the beginning of the biennial period: 

(Chapter 67, Acts of the Eighteenth General Assembly.) 
Be it enacted by the General Assembly of the State of Iowa : 

Section i. That there is hereby appropriated to the Iowa Agricultural 
college, out of any moneys in the treasury not otherwise appropriated, the 
sums for the purposes herein named, to- wit: * * * for needed 
repairs upon college buildings and for necessary expenses incurred in the 
management of college lands, the sum of one thousand dollars ($i,coo) 
annually, the first payment to be made May i, 1880, and the same sum 
annually thereafter. 

(Chapter 78, Acts of the Nineteenth General Assembly.) 

Be it enacted by the General Assembly of the State of Iowa : 

Section i. That there is hereby appropriated to the Iowa Agricultural 

college, out of any moneys in the treasury not otherwise appropriated, the 

sums for the purposes herein named, to- wit: 

«««««««««« 

Ninth. — For experimentation in ^agriculture and horticulture an annual 
appropriation of one thousand five hundred dollars ($1,500). 

Sec. 4. That the first payment of the amount appropriated in the ninth 
item herein be made on May i, 1882, and the same annually thereafter. 

In each of the above apprcpiiaticcs it was provided ^^that 
the board of trustees 6ha)l take vouchers in duplicate of all 
moneys expended under this appropriation, one of which shall 
be filed in the office of the auditor of state.'' 

(Chapter 126,' Acts of the Twenty-second General Assembly.) 
Be it enacted by the General Assembly of the State of Iowa : 

Section i. That there is hereby appropriated for the Iowa Agricultural 
college, out of any money in the state treasury not otherwise appropriated, 
the following sums for the following purposes, to- wit: 
5 
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Fourth,— Yox repairing and improvement of college buildings, the sum of 
one thousand dollars annually, which sum shall be in addition to the present 
annual appropriation of one thousand dollars, the first payment td be made 
May I, 1888, and the same sum annually thereafter. 

(Chapter 145, Acts of the Twenty-fifth General Assembly.) 
Be it enacted by the General Assembly of the State of Iowa : 

Section i. That there is hereby appropriated to the Iowa State Agri- 
cultural college, out of money in the state treasury not otherwise appropriated 
for repairs, general improvements and current expenses, the sum of fifteen 
thousand dollars annually hereafter; said sum to be paid in quarterly install- 
ments on the order of the trustees, the first installment to be payable September 
I, 1894. 

These several appropriations were consolidated under the 
new code as follows: 

Section 2674. Appropriations. For the repairs, general improvements 
and current expenses of the State College of Agriculture and Mechanic Arts» 
in its several departments and chairs, and in aid of the income fund, the sum 
of eighteen thousand five hundred dollars is annually appropriated out of any 
money in the state treasury not otherwise appropriated. 

The only balaica to the credit of these annual funds at the 
beginning of the biennial period was $1,499.99 of the appr jpri- 
ation for experimantation in agriculture and horticulture. 
This amount, added to the $3,000 accruing to the fund during 
the biennial period, gives $4,499.99 subject to the requisition 
of the board. By an order of the board of trustees this fund 
was set aside for the use of the experiment station to be 
expanded for the purposes spscified in the law, A separate 
account is kept, however, with the fund. It shows expendi- 
tures to Octobsr 1, 1897, amounting to $3,959.48, leaving an 
unexpended balance on that date of $540.51, of which $8.40 is 
In the hands of the college treasurer, and $532.11 in the state 
treasury. Requisitions have been drawn against this balance, 
since October 1st, amouating to $192.91, for which, under the 
opinion of the attorney-geueral, the state auditor has no 
authority to issue warrants. This amount has, therefore, been 
drawn from the appropriation made by the new code, and 
appears as an item in the expenditures of that fund. 

The following statamen^i shows the amoants drawn from 
the state treasury on account of the other annual funds and 
the purposes for which they were expended. If to the amount 
shown thereia as not drawn, $9,043, thsre is added the $532.11 
already explained, we have $9,575.11 as the balance in the state 
treasury to the credit of the annual appropriations when the 
new code went into effect. 
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Balance not 

drawn. 

$ 1,086.76 

1,080.94 

6,936.31 

• 9,04S.OO 



ANNUAL APPBOPBIATIONS. 

Amounts 
Legislative act— drawn. 

Chapter 67, Eighteenth General Assembly • 978.36 

Chapter 136, Twenty-second General Assembly 910.06 

Chapter 145, Twenty-fifth General Assembly 33,078.60 

Totals under above acts • 34,957.00 

Amount drawn since new code went into effect 1,008.09 

Total drawn from state treasury $ 36,559 09 

■XPUfDITUBSS. 

Blackboards in main building and agricultural hall $ 110 85 

Plasteriogin college building *. 486.91 

Margaret hall- 
Fire closets 800.00 

Balance due Whiting & Wood on building contract 150.00 

Paid Gen. Lincoln as superintendent of construction 100.00 

Furniture 1,823.85 

Bake oven 75083 

Elevator 146.06 

Patting slate roof on north hall addition and making other repairs on roof 893.88 

Fixtures and furniture for domestic economy rooms 1,054.86 

Fire escape and general repairs 868.93 

Fitting up old experiment station building for servants' quarters 318.84 

Main building— 

Remodeling rooms for botanical department 410 70 

Oiling wood work on third and fourth floors, repairing plastering, calci- 
mining, repairing roof, painting gutters, repairing ceilings and walls in 

recitation rooms and basement, purchasing locks and minor repairs. . . . 1,684 40 

Creamery- 
Painting dormitory rooms 186.00 

New flues in boiler, cement floor in cheese room, iron columns to support 

floor, painting and other repairs 1,818.11 

Agricultural hall— 

Beplastering and general repai rs 886.88 

Laboratory tables, lecture table, cases, fitting up storeroom and mak- 
ing other improvements in rooms of agricultural chemistry department 467.65 

Farm and farm buildings- 
Repairs on farm workman's house 871.15 

Repairing farm barns 970.19 

Repairing farm house 1,148.80 

Farm fences 350.00 

Implement shed ; 18.00 

Water connections 24.60 

Greenhouse- 
Part payment on heating plant 593 18 

Moving and repairing potting house addition 183.95 

Tearing down old greenhouse 10 50 

Morrill hall repairs 338.50 

Chemical laboratory repairs, including remodeling basement, putting in 

air blast and repairing drain 393 83 

Repairs and improvements in department of physics, including remodeling 
dynamo laboratory, putting In cement fioor in basement of west cottage 

and otherwise fitting up basement for use as a physical laboratory 1,078.03 

Repairing floors, replacing water pipes, painting exterior wood work and 

other repairs on veterinary hospital 434.71 

Electric light improvements, Including purchase of a new engine, remodel- 
ing power plant, and extending lighting system to creamery, agricul- 
tural hall, experiment barn, and oi&oe building 1,913.55 

Painting office building, and furniture for guest rooms 336.5 

Music hall repairs, including plastering, painting, enlarging chimney, and 

putting in furnace 509.44 

Engineering hall repairs 555.30 
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ReiMhlr of reddeiic* occupied by Mr. McKay and addition to tame I 997.19 

BeiMkir of residence occupied by Prof eeior Martton 556.40 

Bepair of residence occupied by Professor Weems 366.83 

Repair of residence occupied by Professor Franklin 219.53 

Bepair of residences occupied by other professors 160.20 

Bepair of residence occupied by foreman of horticultural department 49 00 

Library railing and vamishing 187.17 

College hospital repairs 54.26 

Extension of waterworks 107.68 

Bepair of heating and electric light plant 323.61 

Boarding cottage repairs 160.86 

Repairing boiler plants at main building and creamery, Including purchase 

of two new boilers .* 1,124.17 

Furniture for recitation and other public rooms 243.69 

Temporary water supply, Including pump and boiler repairs, tanks in main 

building, and expense of making connections 220.50 

Bepair on boarding house 126.90 

Sewer repair and improvements 190.83 

Boiler Inspection a06J(3 

Ezi>erlmentation in agriculture and horticulture 4fl2.91 

Miscellaneous items, Including moving of coal scales, purchase of slate, mak- 
ing plans of new buildings, land department expenses, changes in tele- 
phone system, repair of horticultural packing shed, and other minor 

repairs 171.77 

Total expended • 26,551.58 

Balance in hands of college treasurer 7.51 

Total • 26,659.09 

During the biennial period the college treasurer has been 
charged with the following sums drawn from the state treasury: 

Amount drawn during fiscal year 1896. • 36,912.68 

Amount drawn during fiscal year ld97 37,232.10 

Total • 74,144.78 

The foregoing exhibit shows that he has paid out the follow- 
in g amounts on the accounts given below: 

Emergency fund for deep well I 14,06637 

Waterworks 17.678.65 

Greenhouse 6,000.00 

Forge shops and f ou ndry 1,881.41 

Farm barns 3,096.68 

Sewage disposal system 44.55 

Annual appropriations I 4,45930 

^*^ ^ 26,058.67 80,511.06 

Total expended 674,128.72 

This leaves a balance in the hands of the college treasurer 
of $16.01. 

In drawing these appropriations from the state treasury, the 
provisions of chapter 31 of the laws of the Twenty-third 
General Assembly t ave been strictly obeyed. Money has been 
drawn only when needed to meet claims awaiting payment. 
Vouchers are on file giving in detail the expenditures on each 
appropriation. 
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The special appropriations for buildings and improvements 
have, in general, as shown in the foregoing statements, been 
expended under the contract system. Approved bonds have 
been required in each case. The bids, contracts, and b3nds are 
on file in the office of the secretary of the board of trustees. 

In the expenditure of the annual appropriations the follow- 
ing plan is pursued: The heads of the different departments 
report to the president, in writing, the repairs and improve- 
ments needed in connection with the buildings under their 
charge and the prob:)bble cost of the same. The president 
transmits these reports to the board wltih his recommendations, 
and the matter is then referred to the depairtment committees. 
After investigation and report by these conmittees the board 
passes upon the desirability of making the improvements. If 
it is considered best t3 undertake them, they are, in general, 
referred to the building committee for execution, for further 
examination and report, or with power to execate, if the state 
of the fund and the demands upon it make the work advisable. 
In a few particular cases special committees hava baen app Dinted 
to take charge of improvements ordered. Ordinary emergency 
repairs are left to the judgment of the building committee. 

In the execution of all repairs and improvements, bids are 
secured and coatracts made, whenever the character of the work 
will permit. The committee in charge generally appoints a 
local superintendent from amo ig the officers of the college who 
are available for such service. Suoh superintendents are held 
responsible for a careful supervision of the work. They gener- 
ally serve without extra compensation. Those who have acted 
in this capacity during the past two years are Professors Mars- 
ton, Bissell, and Gurtiss and Steward Cavell. Bills against the 
appropriation are approved by the lo3al superintendent and the 
chairman of the board committee; they are thea passed upon by 
the board of audit. 

The building committee, at each meeting of the trustees, 
reports upon the condition of the fund, the work under wiy, 
and the character and amount of the improvements ordered. 
Among the improvements thus listed are the following, many 
of which are under contract: 

1. Steam heating in boarding cottages. 

2. Remodeling steam he Siting in main building. 

8. Remodeling basement of eng ineer ing b uilding for hy drau - 
lie laboratory. 
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4. Casing and shelving for museum. 

5. L aboratory tables and fixtures for department of ento- 
mology. 

6. Cases for botanical rooms. 

7. Utensil lockers for dairy department. 

8. Apparatus cases for department of physics. 

9. Connecting veterinary hospital with the waterworks 
system. 

10. Painting outside walls of greenhouse and roof of potting- 
house addition. 

11. Painting interior and exterior woodwork of physical and 
chemical building. 

12. Sinks for junior room in chemical laboratory. 

18. Water connections for physical and chemical building. 

14. Painting farmhouse and two farm cottages. 

15. Fitting up rooms in third floor of agricultural hall for 
pathological and histological laboratory. 

16. Chapel tower to contain clock and bells. 

17. Fitting up room in engineering building for pipe fittings 
and tools. 

18. Boiler for power station. 

19. Extension of electric light system to music hall, college 
hospital and other buildings. 

20. Enlargement and improvement of bath rooms in main 
college building. 

21. Repairing roof of college hospital. 

22. Painting outside of creamery building. 

23. Calcimining boarding cottages and dormitory rooms in 
creamery. 

24 Painting walls and oiling floors of domestic economy 

rooms. 

25. Painting interior and exterior woodwork of Margaret 
hall. 

26. Painting outside of main college barn. 

27. Blackboards for mathematical recitation room. 

28. Fitting up room for armory. 

29. Repairing ice house. 

30. Repairing roof of music hall. 

31. Repaiiing roof and inside repairs of main barn. 

32. Addition to kitchen and storeroom of boarding house. 

33. Wainscoting and hard pine floor in botanical rooms. 

34. Repairing creamery lecture room, freshman recitation 
room and north end of upper hall of main building. 
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35. PurnishiDgs for domestic economy rooms and recitation 
rooms used by Pythian and Philomathean societies. 

36. Pitting up room in creamery for instruction in pasteur- 
ization and sterilization of milk. 

37. Painting galvanized iron work on Margaret hall and 
power station. 

The repairs and improvements ordered will exhaust the 
unexpended balance of the annual appropriation and the pay- 
ments which will accrue to its credit in the reasonable fature. 
There is, moreover, an urgent necessity for the employment of 
a portion of this fund to help in maintaining the college plant. 
The entire national support fund is needed for instruction, 
apparatus and department collections. 

The board at its annual meeting in November, after scaling 
the department askings as much as it considered could be done 
without serious injary, was obliged to pass an order reserving 
$2,000 of the annual fund to cover in part the expenses of car- 
ing for the public rooms, thus relieving the national support 
fund to that extent. With the growth of the institation the 
necessity of using the fund to meet the current expenses of 
maintaining the plant will increase. That the national govem- 
Hient considers such expenses should be borne by the state is 
made clear by its rulings regarding the use of the Morrill sup- 
port fund. It is held by the department at Washington that 
the language of the law authorizes the purchase from this fund 
of apparatus, machinery, stock, and material for instruction. 
It is further held that ^^ It should not be expended for heating 
or lighting buildings, repairs, improvements, cases, shelving, 
or j initor service." The annual fund was asked of the legisla- 
ture with the end in view of meeting this class of expenses. 
It will do this if it is rightly supplemented with needed appro- 
priations for special purposes. The trustees ask of the present 
general assembly appropriations for the following: 

Carpenter shops $ 8,000 

Purchase of books for Ubrary 15,000 

Horse barn and silo 7,500 

Chalrof pedagogy 4,000 

Residence for president 3,000 

Farm Improvements: 

1. Extension of main barn for implement, tool, and instruction room. ... 000 

2. Sheep bam 1,000 

3. Fencing and tiling 1,500 

A.grlcultural hall museum fittings and equipment 1,000 

Mining engineering laboratory and equipment 1,000 

General telephone and public grounds electric light system 1,000 

Farm dairy room 875 

Total , $ 44,475 
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ENDOWMENT FUND. 

As shown by the report of the secretary the college 
endowinent amouQts to |38 1,038. S2. Uader the wise manage- 
meat of the legislature and the successive boards of trustees it 
has increasad since 1868 by the sum of 1192,975.92. The orig- 
inal endowment was in the shape of land aggregating in 
round numbars 204,000 acres. The general assembly di rec ted 
that the land should be appraised and lease 1 on ten-year con- 
tracts, with the right of purchase at the expiration of the 
lease. Many lessees availed themselves of this privilege; a 
considerable number of leases have been renewed from time to 
time as they expired, and not a few, especially in the earlier 
years, were forfeited for non-payment of rental. It was 
through the reappraisement of land restored to the college 
under these forfeited leases, together with the transfer and 
investment of accumulated interest money, that the increase in 
the endowment fund was effected. lb is to the credit of both 
the state and the college that this fuad, which originally was 
exceeded in amount by that of nineteen states, is today in its 
productiveness second only to that of New York. The fund 
has, however, probably reached its maximum limit, as the leases 
now in force are too valuable to be allowed to go to forfeiture, 
and the expenses of the college press too closely upon its income 
to permit any further transfer of interest money. No change la 
the amount of the fund has taken place during the last biennial 
period. The fund as to its origin is to be credited as follows: 

Oongresslonal land grant .«. |5 91,864.01 

Accumulated Interest fund 89.679.5^ 

Total • 681,088.58 

The accumulated interest portion of tha fund, as already 
stated, is due to the transfer and iavdstment of interest money. 
Investments of this fund have been made in laud and farm mort- 
gages. In 1868 there was purchased with the amount then on 
hand 15,013.17 acres of land, located in the northwestern part 
of the state, at a cost of $15,926.55. This land was appraise 1 
and leased under the same plan as the congressional grant and 
has yielded each year an income of 8 per cent on its appraised 
value. The account with the principal stands as follows: 

Land gold $42,080.00 

Land under lease 5,909 51 

Total 148,079 51 

The balance of the fund is accounted for by direct transfers 
of interest money, the last of which was made in 1891. 
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The secretary's repo rt shows the following as the present 
condition of the endowment fand as a whole: 

Invested In farm mortgages $ 692,973.63 

Invested la land nnder lease 50,410.00 

Cash balance awaiting investment 31,649 80 

Total $681,033.62 

In regard to its management, the fund is divided as follows: 

Under the direct control of the board two tracts of land obtained by fore- 
closure of mortgages I 3,618.66 

Under the control of Agent Knapp, the land of the original grant and the 

accumulated interest fund 136,471.46 

Under the control of the financial agent, W. A. Helsell, the balance of the 

fund 540,048.6e 



Total 1661,033.68 

The origical law establishing the financial agency provided 
simply for the investment by the fioancial agent of the proceeds 
of the congressional grant. As there was some question under 
the law as to whether his bond would cover loans of accumu- 
lated iaterest which might be made by him, a separate agency 
was establishei to handle this part of the endowment. The 
new code renoves all objection to the loaning of theentire fund 
by the fiaaacial agent, and as experience has shown that it can 
best be handled through the machinery of that agency the 
board of trustees at its last meetiag orderei that the two parts 
of the endowment be permanently consolidated and that all 
accumulated iaterest, as it shall be paid ia from outstanding 
loans and leases, be remitted to the state treasurer, subject to 
the draft of the fiaancial agent for loaning purposes. 

Only a small part of the original endowment remains in the 
form of land. As the leases expire the principal will be paid 
and the land agency closed out. Thus in the near future the 
financial agency will come into the management of the entire 
endowment fund. ^ It is, therefore, with no small degree of sat- 
isfaction that the college faces the fact that this method of 
handling the fund has proven eminently satisfactory. In 1888 
Senator Allison secured the passage by congress of an act per- 
mitting Iowa to invest this fund in farm mortgages instead of 
^'stocks of the United States, or of the states, or of some other 
safe stoclis." In the discussion by'the general assembly of the 
bill giving effect to this congressional enactment, doubts were 
expressed by the leading members of both houses as to the 
safety of this way of handling the fund. The most careful con- 
sideration was given to the proposed law, and upon the recom- 
mendation of the judiciary committee of the senate the original 
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bill was changed in many important particulars. The measure 
as fioally adopted has met every expectation of its advocates. 
The agency was established in 1884! It has made loans amount- 
mg to $886,425.80, of which $511,928.68 are now in force. Only 
two mortgages have been foreclosed during the thiiteen years, 
and these resulted iu the financial benefit of the college. On 
November 1, 1897, the unpaid interest, which had been delin- 
quent for more than a month, amounted to $1,548.60, of which 
more than one- half has since been paid. 

Loans are made for a term of five or ten years at 7 per cent 
interest. After five years from date of maturity of first inter- 
est coupon, payments on the principal, of $100 or any multiple 
thereof, are allowed at such times as interest matures. The 
borrower is also allowed to pay the principal at any time by 
paying in addition thereto 2 per cent per annum for the unex- 
pired term until optional right of payment accrues. At the 
late meeting of the board 6 per cent loans were authorized run- 
ning for eight years without optional payments. Under the 
law the value of the land, exclusive of the buildings, must be at 
least double the amount of the loan which it secures. The 
forms of notes, bonds, mortgages, interest coupons, and other 
papers aie determined by the attorney-general under the direc- 
tion of the executive council. The machinery of registering 
the loans, handling the completed papers, and collecting the 
interest and principal is set forth fully in the report of the sec- 
retary found under ^'financial reports." 

The national law provides that all the expenses of the man- 
agement of the endowment fund '^ shall be paid by the state 
out of the treasury of the state." The new code limits the com- 
pensation of the financial agent to be fixed by the board of 
trustees, to ^'twelve hundred dollars annually and eight hun- 
dred dollars annually in addition for assistants and sub-agents 
and all necessary expenses connected with the discharge of his 
duties." The apponitment of the agent is subject to the 
approval of thft executive council. It is provided in his con- 
tract with the trustees that he may draw the endowment fund 
from the state treasury from time to time as needed, upon drafts 
countersigned by the secretary of the board, but that at no one 
time shall he have in his possession or under his control more 
than $10,000. He gives a bond of $50,000, under which he is 
responsible for the money coming into his hands and for the 
faithful performance cf the duties of his agency, his contract 
containing the following stringent provisions: 
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He shall exercise care and diligence in making such loans, or selecting or 
retaining anyone to assist him in preparing abstracts of title, and if in the 
doing of any act in any way connected with said loans, any sum of money is 
lost or expense incurred, through his wilful or negligent acts or the wilful or 
negligent acts of his sub-agents, the said Helsell shall be fully liable to said 

trustees. 

And the said agent shall also be liable for any want of diligence in mak- 
ing said loans; and for all moneys lying and being in his hands for an unrea- 
sonable time, or for any time 'where, by diligence or proper effort, the same 
might or could have been loaned, the said agent shall be liable for interest 
thereon at the rate of 7 per cent per annum. 

The loans made since 1890 by the two loan agencies, now 
consolidated, aggregate $655,100.80, or an average each year 
of $81,887.60. This does not include the extensions granted. 
As tbe rate of interest declines it is reasonable to suppose that 
many of the outstanding loans will be paid. By the close of 
1898 the right of payment under the optional clause will have 
accrued on loans amounting to about $250,000. It must be 
noted also that the loaiable funds of the agency will be 
increased by the proceeds of the land department as land 
leases expire. The amount awaiting investment at the end of 
the biennial period, as stated, was $31,649.89. 

The foregoing figures show the magnitude of the work of the 
agency, the imporbance of the interests involved, and the safe 
and profitable way in which, through its machinery, the endow- 
ment fund has been handled. The history of the management 
of the f and is submitted with confidence to the judgment of the 
general assembly. 

THE NATIONAL SUPPORT FUND. 

The national support fund consists of the income from the 
endowment of the college and the annual payments under the 
Morrill act of 1890. The additional annual fund for the mainte- 
nance of the experiment station can be used only for this pur- 
pose, and is therefore treated by itself in another part of this 
biennial repoit. A summary of the secretary's account with 
the educational support fund shows the following: 

Cash ill treasurer's hands at the beginning of the biennial period- 
Interest fund. I 99.84 

Morrill fund 14,370 86 

, Total $ 14,470.70 

Income from endowment fund, 1806 146,596.05 

Income from Morrill fund, 1806 28,000.00 

Total 68,506.05 

Income from endowment fund, 1807 1 47,789.75 

Income from Morrill fund, 1807 23,000.00 

Total 70,729.75 

Grandtotal I 153,796.50 
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The expenditures during the biennial period are as follows: 

Expended In 1896 as per exhibit A attached to seoretary'e report • 66,TWJI 

Expended In 1807 ae per exhibit B attached to secretary's report ... 66,079.71 

Total • 188,fl7B.M 

Balance 90,917.59 

Grand total • 158,7B65» 

Represented by cash— 

In college treasurer's hands •IS.onJSO 

In state treasurer's hands 8,000.00 

Total 90,«17J» 

The receipts from the endowment fund during the last year 
have been above the normal because of the payment, under the 
improved financial conditions, of interest which had become 
delinquent. The balance given, which is largely to the credit 
of the Morrill support part of the fond, is to cover expenses on 
that account until the end of the government fiscal yaar, Jane 
80, 1898. 

The estimated income from the national support funds for 
the coming year is 169,000. The appropriations made by the 
board of tru3tee3 for salaries and department purposes are as 
follows: 

TBOM THI NATIOITAL 8UPP0BT FUND. 

For salaries as per list under "of&cers of instruction"— 

From interest fund $12,850.00 

From Morrill fund 81,850.00 $84,700.00 

Agricultural department— 

Current expenses 8 1,300.00 

Foreman 600.00 

Glass expenses 800.00 8,100.00 

Creamery— 

Current expenses 600.00 

Dairy- 
Salary of Mr. McKay $ lidOO.OO 

Assistant 200.00 

Winter dairy school 150.00 1,560.00 

Horticultural department- 
Current expenses and experimentation $ 800.00 

Heating and stocking greenhouse 400.00 

Assistants 40000 te00.0(K 

Veterinary department- 
House surgeon 8 200.00 

Current expenses and apparatus 850.00 560.00 

Pathological department- 
Current expenses and apparatus 76.00 

Civil engineering department- 
Assistant $ 300.00 

Current exi>enses and equipment 823.15 1,123.15 

Mechanical engineering department- 
Assistants $ 3,100.00 

Current expenses and equipment 1,300.00 4,400.00 
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Physica and electrical engineering— 

Assistants I 900.00 

General expenses and apparatus 1,060.101 1,0SO.1O 

Mining engineering 100.00 

Military tactics- 
Oar rent expenses • 200.00 

Flags ao.oo 2ao.oo 

Agricultural chemistry- 
Assistant, current expenses, and apparatus 500.00 

Department of chemistry- 
Assistants • 6fi0.00 

800.001 050.00 
Current expenses and apparatus 000.00 1,660.00 

fintomology and zoology— 

Current expenses, mounting specimons, zoological collection 

and department apparatus I 700.00 

Exchange of typewriter 65.00 765.00 

Botany- 
Assistants. I 360.00 

Current expenses and apparatus 4S8.91 

Heating office room 86.00 803.91 

Mathematics and secretary's office- 
Assistants and clerk hire 1,450 00 

Political economy 100.00 

Domestic economy- 
Current expenses • 360.00 

Furnishings for room 60.00 400.00 

Department of music- 
Salary of director t 400.00 

Instrumental music at public exercises 100.00 

Current expenses 40.00 

Music for Sabbath services 60.00 690.00 

Library- 
Librarian • 600.00 

Assistant librarian 360.00 

Expenses, books and periodicals 1,800.00 2,760.00 

Sabbat b services 450.00 

Public grounds 1,800.00 

Public rooms- 
Furniture I 450.00 

Heating, lighting and janitor service 8,700.00 3,160.00 

Contingent expense- 
Private secretary for president's office I 686.00 

Catalogues, printing, stationery and advertising 8,760.00 

Extra fund for advertising 1,000.00 

Advertising in Student 60.00 

Junior Annual, advertising for 1898, the Annual to contain 

nothing not approved by the president 60.00 

Telephone service 80.00 

Kinging bell for recitations 76.00 

Mail service 870 00 

Proctors 400.00 

Preceptress fund 150.00 

Address before college and trustees 100.00 

Pumping pipe organ 85.00 

Clerks for treasurer's office 1900.00 (paid from steward's depart- 

ment|600.00) 800.00 

Annual fee for Agricultural college associations 10 00 

Fund for aftending teachers' institutes and associations 
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(Intended for president and prof 6Mon ftnthorlMd bj pres- 
ident to attend such meetings) • 70.00 

Emergency fond 150.00 

Department of English literature and history 60.00 

Oommencement write-up 90.00 

Music books for chapel 100 00 

Dictionaries for office use 9S.0O 

Physical culture for ladies ias.00 

Stenographer for commencement 14J8 

Pianotrucks 8600 $<,«iS 

Grand Total •60,«».38 

In addition to the above there was appropriated to the 
different depurtmenls the proceeds of the ordinary sales made 
during the year. 

It will be noticed that the appropriations exceed the esti- 
mated incomB from the national support fund. Other appro- 
priations will need to be made during the year. It was to meet 
this excess that the board reserved, as alre^^y explained, the 
sum of $2,000 from the annual appropriation by the state, to 
cover, if necessary, that much of the current expease of main- 
taining the college plant. . 

An analysis of the appropriations will show the folio wing 
classes of expenses: 

Salaries charged to salary account * 134,700 

Salaries of assistants 'Charged to departments 11,100 

-f 46,880.00 

General expenses of the college 9,614.82 

Current expenses of departments 8,446.16 

Furniture for public rooms 450.00 

Total for salaries and current expenses . . 164,860 38 

Additions to department collections and apparatus 5,lOO.0( 

Total 169,460.33 

The foregoing figures develop the fact that the inatitution, 
with its present income, is able to add but slowly to its per- 
manent facilities fo: iastruction. It ought to grow much more 
rapidly in this direction . 

The following are the more important of the regulatiois of 
the board of trustees governiag the expenditure of these 
appropriations: 

1. Appropriations to the departments are expended by the officer in 
charge, acting under the general direction of the president of the college. 
Approved bills for such expenditures are presented to the board of audit, 
which board is directed not to allow any bill unless the same shall contain the 
date at which the goods were purchased or the service rendered, and such full 
and itemized statement of the subject matter as will furnish the board of audit 
and the board of trustees sufficient grounds for determining the propriety of 
allowing or disallowing the claim. The bill, when audited, is paid by the 
college treasurer, and the receipted bill is filed as his voucher. 
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2. The head of each department is required to keep a current and accu- 
rate memorandum of all appropriations to his department, and of all orders 
which he may issue against the same. It is directed that no obligation shall 
be incurred in excess of such appropriation. If such case occurs, tbe secretary 
is required to submit a list of the excess bills, and the payment of the same is 
forbidden unless the department has outstanding collections, in which case 
said collections, as paid in, can be applied upon the bills. For the balance, 
the head of the department is held personally responsible. In no case is the 
board of audit allowed to audit bills in excess of the appropriation to the 
department. 

3. All departments employing labor are required to keep a permanent and 
itemized book account of dates of all services, character of service, and hours 
employed each day, to be open on call to the inspection of the board of audit. 

4. Departments deal with each other as with outside parties, except that 
the bills of one department against another are treated as preferred claims 
against the appropriation to that department. In case any head of a depart- 
ment, receiving a bill against his department in favor of another department 
of the college, fails to present the same to the board of audit within five days 
after written notice of such bill has been given him by the treasurer, the treas 
urer shall consider such bill approved. He shall thereupon make indorsement 
to this effect upon the bill and submit the indorsed bill to the auditing board 
for audit in the usual way. 

5. The head of each department is directed, at the time of filing his annual 
financial statement, to file an inventory with the secretary of all apparatus, 
books, stock, feed, machinery, or other articles belonging to the college in this 
department. 

6. It is the duty of the standing committees of the board to investigate the 
needs of the departments under their charge, consider and report upon appro- 
priations recommended by the president, and supervise their expenditure as 
they deem best. At the close of the year each committee is required to 
examine the vouchers, inventories, and accounts of the department under its 
charge, inqiire fully into the amount and character of expenditure of each 
and make such report thereon as shall give the board full information concern- 
ing the financial management of the respective departments. 

OFFICERS OF INSTRUCTION. 

The last biennial repDrt contains a list of the officers of 
instruction for 1896 with their salaries. A vacancy arising in 
the chair of domestic economy, the faculty CDmmittee and the 
president of the college were authorized to fill the same. They 
employed Miss Gertrude Coburn of Kansas City, Kan , at a 
salary of |1,200. She was formally elected by the board at its 
meeting in May, 1896. 

Miss Marie Chambers having been relieved, at her own 
request, of the work of instruction in elocution, Mr. A. M. 
Newensof Des Moines, was elected to the vacancy. His salary 
was fixed at S600, his term of service to begin Mirch 1, 1896. 
Miss Chambers' resignation as director of music was presented 
to the board at its May meeting. Upon the recommendation of 
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President Beaidshear, Mr. F. J. Besler, of Mount Vernon, 
Ohio, ^as chosen to succeed her. He was allowed to appoint 
the instructor in instrumental music subject to the approval of 
the president The salary of Miss Ford, professor of French 
and German, was increased for the school year of 1896, from 
$900 to $1,000. She resigned in August of that year to accept 
a position in the schools of Minneapolis. Miss Lizzie M. Allis 
was elected to the vacancy at the same salary paid Miss Ford. 
No other changes in the list of instructors occurred during 1896. 
In February, 1897, Prof. James Wilson, having accepted the 
position of secretary of agriculture in the cabinet of President- 
elect McKinley, tendered his resignation as professor of agri- 
culture and direc'or of the experiment station. The resigna- 
tion was not accepted, but the professor was given an indefinite 
leave of absence without salary. The following resolutions 
were adopted by unanimous vote: 

Whereas, The Hon. James Wilson, professor pf agriculture and director 
of the experiment station of this college, has been called to fill the honorable 
and important position of secretary of agriculture in the cabinet of President 
McKinley; 

Resolved^ That the board of trustees of the Iowa State College of Agricul- 
ture and Mechanic Arts express their appreciation of the valuable services 
rendered the college by Professor Wilson during his years of connection with 
the institution, and the high standing his personal popularity and known merits 
as a man of character and agriculturist of practical and common sense ideas 
have given to this college among the farming classes and all interested in pro- 
gressive and industrial education in Iowa. 

Resolved^ That we commend the wisdom of President McKinley in calling 
Professor Wilson to the broader field where his experience as a man of affairs 
and judgment of men and policies may be helpful in the administration of 
government, and where his knowledge of agriculture from a scientific and 
practical standpoint may contribute to the material and educational upbuilding 
of the agricultural interests of the country. 

Resolved, That while we deeply feel the loss entailed to this •institution by 
his withdrawal for the time being from active service as a member of its fac- 
ulty we congratulate the president in the choice of so wise a counselor, and the 
country in securing the services of so capable a public servant. 

Prof. Charles F. Curtiss was advaEced to the work left 
vacant, during the absence of Professor Wilson, under the title 
of professor of agriculture and director in charge of the experi- 
ment station. Later in the year Professor Wilson was given 
the title of ** dean of the agricultural faculty," while the title of 
Professor Curliss was changed to professor of agriculture and 
director ol the experiment station. The salary of Professor 
Curtiss was fixed at |2,000 and the use of the farm house; $605 
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of his salary was ordered charged to the Morrill support fund 

and the balance to the experiment station. He was given two 

assistants at a salary of $600 each, the aggregate saUry to be 

divided equally between the Morrill and the station funds. Mr. 

J. W. Wilson was appointed as one assistant, while temporary 

arrangements were made regarding the other. At the May 

meeting James Atkinson, who had been connected with the 

Agricutural college at Guelph, Canada, was elected as the 

second assistant at a salary of $800, the extra $200 to be charged 
to the station account. 

At this May meeting, Miss Flora Wilson resigned as college 
librarian. Miss Vina Clark was elected for the remainder of 
the year, at the expiration of which time, having rendered 
satisfactory service, she was re-elected, to serve as other 
officers. Her salary was fixed at $600. Miss Effie Curtiss, 
assistant libraran, having resigned in May, Miss Edith Foster 
was appointed to that position. At the close of the year her 
salary was advanced to $350. 

In June, 1897, Pre f . W. S. Franklin, professor of physics and 
electrical engineering, under the inducement of a larger ssilary 
and a wider field of usefulness in a similar position in Lehigh 
university, tendered his resignation. An arrangement was 
made wil^ the professor under which he consented to continue 
at the head of ths department until September 1st, and in the 
meantime, by conducting classes during the summer vacation, 
to finish up the work of the senior class in electrical engi- 
neering. Mr. L. B. Spinney, the assistant professor of 
physics, was selected to fill the vacancy. He was voted $160 
additional compensation for the remainder of the year while 
his salary, beginning with March 1, 1898, was fixed at $1,500 
per annum. He was allowed an assistant for the remainder of 
the year, and in making arrangements for 1898 was granted an 
assistant's fund of $900, with which to employ two assistants if 
he thought b?st. The house formerly occupied by Professor 
Franklin was assigned to Professor Bissell. 

At the annual meeting of the board in November last the 
silary of Professor Beyer, assistant professor of geology, was 
increased from $1,200 to $1,300. The professor was away from 
the college during the last half of the year on leave of absence 
to study in Europe. The expense of employing other parties 
ti instruct his classes was borne by the professor. 

6 
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The resignation of Mr. J. W. Wilson, to take effect Novem- 
ber 15th, was presented and accepted. Mr. John A. Craig, 
who had won an enviable reputation in connection with the 
agricultural department of the Wisconsin university, was 
elected professor of animal husbandry at a salary of $1,800, 
thus greatly strengthening tha agricultural side of the CDllege. 

With the changes mentioned tiie salary roll for the school 
year of 1898 will stand as follows: 

SALARIES FOB 1896. 

W. M. Beardshear, A. M., LL.D • 3,860 

President. 

Psychology and ethics. 
M.Stalker, M. Sc, V.8 1,00 

Veterinary science. 

station veterinarian. 
J.L. Bndd, M. H 8,000 

Horticulture. 

Station hortlcultnrlst. 
E. W.Stanton, M. Sc 8,900 

Mathematics and economic science. 

Secretary board of trustees. 
Oeneral James Bush Lincoln 1,800 

Military science and tactics. 

Mining engineering. 
Alfred A. Bennett, M. Sc. 1,000 

Chemistry. 
Herbert Osborn, M. Be 1,000 

Zoology and entomology. 

Station entomologist. 
W. H. Wynn, Ph. D., D. D 1,800 

English literature and history. 
L. H. Pammel, B. Agr 1,800 

Botany. 

Station botanist. 
MissGertiude Ooburn, B. Sc 1,800 

Domestic economy. 
0. P. Curtlss, B. Agr 2,000 

Agriculture. 

Director of experiment station. 
J. B. Weems, Ph. D 1,600 

Agricultural chemistry. 

Station chemist. 
Miss Margaret Doollttle, A. B 900 

English, Latin, and rhetoric. 
L.B. Spinney, B. M. E., M. Sc 1,500 

Physics and electrical engineering. 
G. W. Blssell, M. E 1,600 

Mechanical engineering. 
A. Marston, 0. E 1,000 

Oivll engineering. 
Miss Lizzie May AlUs, B. A., M. A 1,000 

French and German. 
Mrs. Sally S. Smith, B S 750 

Preceptress. 
W. E. Harrlman, B S., M. D 1,000 

Pathology, histology, and therapeutics ($1,000). 

College physician, 1300 paid from hospital fees charged students. 
W. B. Nlles, D. V. M 1,700 
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Veterinary science. 
^. H. Meeker, M. B I l,40o 

Mechanical engineering. 

k.. M. Newens 800 

Elocution and English. 
J- W. Beyer, B. S., Ph. D 1,300 

Geology and zoology. 
Fohn A. Oraig, B. S. A l^gOO 

Animal husbandry. 
I&mes Atkinson, B. 6. A 800 

Assistant in station. 
Berman Knapp, B. 8. A HOO 

College treasurer and recorder 1850. 

Station treasurer $860. 

Total 1 40,300 

Houses on the college grounds are occupied by Professors 
Bennett, Osborn, Curtiss, Mirston, Bissell, Weems,and Stanton. 
The inside repair of these houses is chargeable to the occupant. 
Their annual rental value isconsidered by the board t3be equiv- 
aleit to 1200. Aside from house rent no perquisites are 
allowed, the rule of the board in this regard readiog as follows: 

No professor, instructor, assistant, or any employe of this college shall 
have or enjoy over and above his or her regular salary any extras or perquisites 
of any kind whatever either directly or indirectly. 

All bills in favor of salaried ofllcers, other thin regular salary 
payments, are passed upon by the board ia session. No leave 
of absence is granted to any ofllcer under pay unless satisfac- 
tory arrangements are made by him for the performance of his 
duties without extra cost to the college. 

The salaries included in the salary list are chargeable, under 
the order of the board, to the following funds: 

Morrillfund I 2185Q 

Interest fund 13 850 

Kxperlment station fund J^^ 

^^^*^ "$ 40,300 

No Other charges are made against the Morrill fuad, it thus 
beiD g used entirely for the purposes of instruction. The charge 
against the experiment station is considered to be the equiv- 
alent of service rendered. It includes $1,350 of the salary of 
Director Curtiss; |900 each of the salaries of Professors Weems 
and Craig; $300 each of the salaries of Professors Budd, Pam- 
mel, and Osborn; 1500 of the salary of Dr. Niles; $800,' or all 
of the salary of Mr. Atkinson; and $250 of the salary of Treas- 
urer Knapp. 

COLLEGE TREASURER. 

The college treasurer is elected annually. His duties are 
manifold. He receives and receipts for all m Dneys arising from 
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the income of the endowment fund, appropriations of the 
general assembly, sales of the products of the farm, creamery, 
experiment station, and other departments, payments by 
students of room rent, hospital and laboratory fees, board, 
fires, lights, and other charges, and for money arising from all 
other sources. He pays out the same on bills properly audited, 
retaining the receipted bill as his voucher. He keeps a com- 
plete set of double-entry books, ia which an account is kept 
with each department in such a way as to show in full its 
receipts and expenditures. He keeps the cash reports and 
vouchers for the different departments independent of each 
other so that any party interested can examine the accounts of 
a single department without confusing them with those of any 
other. The treasurer makes out bills against parties ovnug the 
departments, collects the same, and makes cash reports which 
ore verified by the heads of the departments on whose accounts 
the collections are made. He checks his books monthly with 
those of the board of audit, and makes settlement with the 
board of trustees at the close of each fiscal year. The station 
account is checked annually with the government inspector. 
Annual reports of the Morrill support fund are made to. the 
department cf the interior, and of the experiment station 
account to the department of agriculture. Annual reports are 
made to the board of trustees and a biennial report to the gov- 
ernor of the state. 

The treasurer receives deposits of students and pays 
checks against the same. The deposits last year numbered 
1,700 and the checks cashed 3,105. The receipts issued on all 
other accounts exceeded 10,500 and the vouchers for the year 
numbered 5,010. some of which, being pay-rolls, involved pay- 
ments to several parties, rising, in the case of the creamery 
accounts, to 150 different persons on a single voucher. 

The treasurer, Mr. Herman Knapp, has also acted as land 
and loan agent, having charge of the renting of endowment 
fund laud and the loaning of the accumulated interest fund. 
In this capacity he has given much time to the making of leases 
and leans and the collecting of principal and interest, all of 
which he has reported to the secretary of the board, turning 
over the cash coUectei tD the state and college treasurers. 

The treasurer has supervision of the college book department, 
making all orders for books and stationery sold students, 
receiving and settling for express, and arranging for and over- 
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ieBtDg the distribution of the stadent and department mail. 
^8 recorder he makes record of the class standing of each 
student, reporting the same at the beginning of each term to 
±Le student, and furnishiog to the president and faculty the 
information upon which undergraduate classification and the 
right to graduation are determined. 

The heavy burden of work in the treasurer's office, was one, 
though not the most important, consideration leading the 
board to transfer to the financial agency the loaning of the 
SKX^umulated interest part of the college endowment. 

The methods of testing the accuracy of the treasurer's 
Accounts are discussed in detail in the report of the secretary. 
The following are worthy of special mention: 

1. The close watch kept upon each department account by 
the officer in charge, who is interested in realizing for his 
department the full benefit of the appropriation made for its 
use. 

2. The examination made each year by the government 
inspector. 

8. The comparison after each monthly trial-balance of the 
treasurer's books with those of the secretary. This in itself 
would detect any errors. 

4. The a nnual examination and settlement with the treasurer 
made by special committee of the board of trustees. 

This special committee in 1896 was composed of Trustees 
Dunbar and Smith, who reported that they had carefully 
examined and compared the receipts and vouchers with the 
debit and credit side of the treasurer's cash account and found 
the same correct. They added, *'We found the books in clean 
and splendid condition, and we cheerfully certify that Treas- 
urer Enapp has performed his duties to the complete satisfac- 
tion of your committee." The cash baJance shown was counted 
and found correct. 

Trustees Dixon, Huagerford, Robinson and Smith consti- 
tuted the special committee making the settlement in 1897. 
The following is their report: 

To the Board of Trustees of the Iowa State College: 

Your committee appointed to make settlement with the treasurer respect- 
iully report that they have examined the duplicate receipts for money received 
by him, checked his vouchers with his account, tested his balances, and are 
pleased to report that his accounts are correct. 

Yottr committee finds the treasurer properly charged with the sum of 
^0,919.25, divided among the difiEerent accounts a^ follows: 
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General accounts 9 16,866A 

Steward's funds i,mM 

Laboratory fees 4i0 

Students' deposits 2,M(L1( 

Balance due on collections LSO 

Total t 80,gi935 

Respectfully submitted, 

W. J. Dixon, 

J. B. HUNGERFORD, 

L. B. Robinson, 
Hamilton Smith. 

The report was entered on the records and the committee 
contmucd to determine balatces and count cash at time of fillDg 
new bond. This duty was performed by the chairman of the 
committee, Mr. Dixoo, who, upon the authority of the board, 
certified to the secretary of state that the treasurer had pro- 
duced aid accounted for all the money and property chargeable 
to his account. 

Mr. Knapp was elected treasurer for the en&uing year. His 
bocd, the amount of which was fixed by the board at $50,000, 
has been filed with the secretary of state and approved by him. 
The salary of Mr. Knapp, guaranteed by the board, is $1,500, 
payable from the following sources: 

steward's department t 100 

Book department 150 

Experiment station 250 

Land department fees lA 

Interest fund 8S0 

Total \Ti "$ l!s00 

He is allowed $900 as office clerk hh-e, of which $600 is for 
keeping the books of the steward's department and is paid from 
the income derived from the students. The entire cost of his 
office to the college funds proper is $1,550. 

EXPERIMENT STATION. 

In 1887 congress passed an act establishing experiment 
stations in connection with agricultural colleges. An annual 
appropriation of $15,000 was made to each college for their 
support. The use of the fund is limited under the most strin- 
gent previsions to such experiments as bear directly upon the 
agricultural industry. Each station is inspected annually by a 
government inspector to the end that it may be held to an exact 
compliance with the law. It is only incidentally that the sta- 
tion helps the educational work of the college. The annual 
appropriation for its maintenance is therefore treated separately 
from the educational support funds. As in the case of the 
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other departments the income from the sale of products is 
aided to the appropriation. The account with the station for 
the biennial period shows the following receipts and disburse- 
ments: 

BE0BIFT8. 

Gash on hand at the beginning of the year 1896 S 313.95 

Congressional appropriation for 1896 $ 15,000.00 

Bale of products 3,30803 

Total 18,308.03 

Congressional appropriation for 1897 • 15,000 00 

Saleof products 3303.36 

Total 18,303 36 

Total « 36,825.84 

DISBUBSEMSNTS. 

Expenditures during fiscal year 1806 17,396.38 

Expenditures during fiscal year 1897 19,407.15 

Total disbursements 9 36,803.43 

Balance on hand at the close of the biennial period 31.81 

Total $ 36,835.34 

The inventory of station property amounted to $3,553.10. 
Iq addition to the congressional appropriation the board has for 
the last few years set aside for the use of the station the 
annual appropriation of $1,500 for experimentation in agricul- 
ture and horticulture made by the Nineteenth General Assem- 
bly. The expenditure of this appropriation is discussed under 
the head of ''state appropriations." In the form mentioned it 
is repealed by the new code. 

The experiment station is managed by a board of direction, 
consisting of the president of the college, the director of the 
station, and such professors as are connected with the station 
work. It is the duty of this board of direction to recommend 
to the board of trustees at its annual meeting in November a 
proper division of the funds among the various departments of 
the station accordirg to the work they are expected to do. The 
time covered is the government fiscal year» ending Jane 30 bh. 
The division made in November, 1897, includes the state appro- 
priation of $1,500, paj^able on the first of la&t May, and is as 
follows: 

DIVISION or EXPBBIMBNT STATION FUND FOB 1897-98. 

1. Salaries of station staff, as already given under salaries of officers $ * 5,600 

2. Salaries of assistants- 

Assistant for chemical section t 400 

Assistants for botanical section 800 

Assistant for horticultural section 000 

Assistant for dairy section 400 

Assistants for entomological section *. 400 

Total.. 2,100 

8. Bulletins for printing and distribution 8,500 
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4. Appropriations for MCtlons— 

Botany I 3ia 

Horticnltnre 800 

Entomology 990 

OhemlBtry 585 

Veterinary sclenoe 890 

Dairy 488 

Agrlcnltnre, including labor and all contingent ezpenfes 1,710 

Total • 4,075 

6. General expenses- 
Heating of building and Janitor fervice • 470 

Mall and express 100 

Stenographer 960 

Water 100 



Total 1,030 

0. Building fund repairs and improvements 196 

Total S 10,500 

The experiments condacted during the last two years, and 
the work outlined for the coming year, are set forth in full in 
the reports of the station staff, found in another part of this 
biennial report. The small balance on hand in November com- 
pelled a limitation in the work of the station in order that the 
expenditures for the year might, without question, be brought 
within the income. 

When agricultural hall was completed some of the station 
staff were given rooms in the new building. A question having 
arisen as to the right of the college to use the building formerly 
occupied by them, which was built with experiment station 
funds, for other than experimental purposes, the following 
resolution was adopted by the board of trustees and ordered 
entered of record: 

Whereas, The removal of the experiment station to its new quarters in the 
agricultural hall erected by the state provides for the station, in lieu of its 
former building, more commodious and better equipped apartments; and 
whereas, it is for the best interests of the experiment station that its quarters 
be as now established; 

Resolved, That the interests of the experiment station in the buildings 
upon the college grounds be, and the same are hereby, transferred from the 
former building of the station to its present apartments, and that the former 
building be henceforth devoted to such other college uses as may be deter- 
mined upon. 

AGRICULTURAL DEPARTMENT. 

The standing committee of the board having general over- 
sight of the farm is composed of Trustees Schermerhorn, Stout, 
Smith, Dixon and Saylor. It is the duty of the committee to 
make itse]f familiar with the general plan under which the 
department is conducted, examine into its receipts and dis- 
bursements, checkup its inventories, consider the recommenda- 
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tions of the professor in charge, and make report to the board 
of its condition and needs. In performing this duty the com- 
mittee makes use of the bills of the department in the treas- 
urer's ofBce, which give in full the purchases made and the labor 
employed; the cash reports filed with the secretary, which con- 
tain an itemized statement of the amount and kind of property 
sold , the date of 9ale, the party to whom sold and the price 
received ; and the farm inventory, which is so arranged as to 
g^ive a history of the purchase and sale of stock, births, deaths, 
etc., and the purchase and sale or use of farm machinery and 
ptlier department property. The reports of the committee, 
made at the annual meetings of the board, show that all articles 
charged against the department have been accounted for and 
that the values fixed in the inventories are reasonable in 
i^mount. The committer further say: ''Notwithstanding the 
farm has suffered from the scourge of hog cholera, the inven- 
tory has increased; by selection, culliDg, breeding and buying a 
high grade of pedigreed and recorded animals now compose our 
college herds, the equal in merit of any in the state; extensive 
improvements, in the way of clearing up brush and timber 
lands, fences, tiling, etc., have been made; and on the whole 
the farm was never in a more satisfactory condition than at the 
present time. " The committee reports the following receipts 
and expenditures for the biennial period: 

Total cash expenditures for 1896 $ 4,006.41 

Total casb expenditures for 1887 7,580.35 

Total • ll,fl84.7« 

Total cash receipts for 1806 f 8,650.36 

Toti^l cash receipts for 1897 6,875.60 

Total 8,985.96 

Net cash expenditures f 8,608.80 

Inventory for 1897 $ 14,2^83 

Inventory for 1805» 13,797.89 

Increase in inventory 451.94 

Oost of maintaining; the farm for the two years $ 8,846.86 

The college farm, in common with the agricultural industry 
in general, has felt the business depression of the last two 
years. The hog cholera has been an additional factor reducing 
its income. But especially should it be borne in mind, in con- 
sidering the financial showing, that its main purpose is not 
commercial, but experimental and educational. Tbe two pur- 
poses can not be separated nor can the educational feature be 
brought to a commercially profitable basis. While it is the aim 
of the .board that the farm shall be managed upon business 
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principles and with the strictest economy, it is to be expected 
that like other educational departments it will require an appro- 
priation for its support. 

At its meeting in May, 1897, the bDard decided to sell a por- 
tion of the farm lying north of Squaw creek, which had proven 
unavailable for farm purposes. The tract, comprising about 
85 acres, was disposed of to Mr. J. B. Campbell for the sum of 
$3,625. A payment of $2,000 was made in cash; the balance is 
to be paid on or before March 1, 1898, whereupon delivery of. 
deed is to be made. Since the land was purchased in 1870 with 
accumulated interest money it was directed that the proceeds 
of the sale b3 credited to that fund. In lieu of the land sold, 
the board asks the legislature for authority to purchase with 
the college endowment a tract of not more than 80 acres which 
shall be more conveniently situated for ordinary farm and 
experimental purposes. 

CREAMERY. 

The foUowiog is the financial showing in this department for 
the biennial period: 

Cash expenditures for 1896 $ 19,88847 

Gash expenditures for 1897 21,678.48 

Total f 41,506.95 

Becelpts for 1896 « 18,795.82 

Receipts for 1897 20,486.42 

Total 89,882.24 

Excess of expenditures over receipts $ 2,824.71 

Inventory for 1895 t 1,468.64 

Inventory for 1897 including collections due 691.31 

Decreasein inventory 777.38 

Net cost of maintaining the creamery for the two years $ 3,002.04 

The above includes a loss of $1,200 arising through the fail- 
ure of Douglass & Co., commison merchants of New York city. 
Deducting this, the cost of maintaining the department for tlie 
two years is $1,802.04, or in round numbers, $900 per year. This 
is much less than the cost of similar departments in the colleges 
of other states where the commerical idea is not introduced. 
The commercial feature not only reduces the expense, but adds 
to the practical character of the instruction given. 

COLLEGE LIBRARY. 

Upon the recommendation of the committee on library it was 
ordered by the bDard that th^ annual appropriation to that 
department be apportioned as follows: 
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1. Ten per cent thereof shall be placed under the control of the depart- 
ment to meet emergencies. 

2. Ten per cent may be expended by the librarian for general works under 
the direction of the library committee of the board. 

3. The sum of $300 shall be set aside for the general expenses of the 
library. 

4. The faculty shall meet in April and October of each year for the pur- 
pose of considering the library and its needs. At such meeting each head of 
department shall st^bmit his or her list of desired works for review by the fac- 
ulty, and from the lists submitted a final list shall be prepared and apportioned 
by the faculty and submitted to the library committee of the board for con- 
sideration at the May and November meetings of said board. The available 
fund shall then be divided among the various departments. 

5. Balances unexpended on the ist of October, in each year, shall be at 
the disposal of the librarian to be spent under the direction of the library com- 
mittee of the board. 

In makirg additions to the library, prices are secured from a 
number of leading firms. Dariog 1897, 505 volumes were pur- 
chased. An invoice of all property in the department is made 
at the close of each year. The invoice taken in November 
shows a total of 11,458 volumes, classified as follows: 

General works 904 

Philosophy 331 

Bellglon 367 

Sociology 1,778 

Philology.... aoi 

Natural science 2,863 

Useful arts 1,804 

Fine arts 499 

Literature 1,640 

History 1.497 

Total 11,468 

The ccmmittee report the library in excellent condition, and 
commend most highly the work cf the librarian, Miss Clark, 
and her assistant, Miss Fester. 

OTHER COLLEGE DEPARTMENTS. 

The plan proposed by Professor Budd of closing out the 
nursery stock of the horticultural department after 1898, except 
limited sales from accumulated surplus, was approved by the 
board. The future policy of the department was left to the 
farm committee and the head of the department for determina- 
tion. The employment of a florist for the new greenhouse was 
deferred, and in the meantime Professor Budd and Foreman 
Sexton were charged with its care. 

The grove in the southwest corner of the college grounds, 
and a part of the field now used as a pasture by the veterinary 
department, were added to the college campus. The college 
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park was also included under the same management as the 
college grounds. 

A contract was entered into with the Hartford Steam Boiler 
and Inspection company in which said company agrees, for the 
sum of $288, to inspect and insure during the term of three 
years, twelve hollers, located in the different college buildings. 
The boilers are to be inspected at least twice each year and a 
written report of their condition furnished the college after each 
inspection. If an additional boiler is placed in the power house 
it is to be inspected and insured without additional cost. Tha 
total insurance is 128,800, divided as follows: 

Power house $ 8,000 

MainbaUding 8,000 

Margaret hall 0,000* 

Agrlcnltnral hall 8,800 

Creamery 5,000 

Total ISSjOOO 

The professors in charge of the departments of music and 
elocution are allowed by the board of trustees to charge certain 
fees for instruction given by them which is not included in the 
college courses of study. In order that the board might have 
Iqiowledge of the compensation received by the se officers in this 
connection, it was directed that all fees forming part of such 
cpmpensation, or used to meet the expenses of these depart- 
ments, should be paid directly to the college treasurer on bills 
of collection furnished by the heads of these departments. The 
amounts collected were ordered paid over to these officers, whem 
entitled thereto, upon bills audited in the usual way by the 
board of audit. 

THE COLLEGE BOARDING DEPARTMENT. 

This department is conducted by the college for the benefit 
of the students. The trustees decide upon the general plan of 
its control and are responsible for all the details of its manage- 
ment. They establish the price of board, elect the steward, fix 
his salary, and specify his duties. The college virtually guar- 
antees the payment of its obligations and is the probable heir 
of its as3ets. It has, however, for years, been self-sustaining. 

The present steward, Mr. J. F. Cavell, was appointed in 
1895. His salary is $1,000 per annum, and board, room, fires 
and lights for self and wife during the two college terms and 
for such time during vacation as the board may decide that the 
department needs his services. Under his efficient manage- 
ment the department has prospered financially and has given 
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satisfaction. The following statement shows its receipts and 
disbursements during the last two years: 

BBGSIPTS. 

From Students and •then in 1896 180,080 09 

From students and others in 1897 81,683.18 

Total •48,868.2T 

DISBUBSBMIirTB. 

Paid for labor and supplies in 1896, including debit balance of tl9.88 

at beginning of the year $20,756.19 

Paid for labor and supplies in 1897 81,849 56 

Total 48, 105.75 

Excess of receipts over disbursements $ 567.58 

Oollections due • S80.08 

Bills unpaid 414.61 

Balance 106.41 

Supplies on hand 61.75 

Balance to credit of <Iepartment. I 784.68 

The board ordered that — 

The old experiment station building left vacant by the 
removal of the station offices to agricultural hall should be 
removed to a location back of Margaret hall, thoroughly 
repaired, supplied with a water-closet system and bath-rooms, 
steam heating and electric lights, and then assigned to the 
boarding department as a servants' hall. The improvements 
ordered were made at a cost of $1,859.94. 

The steward was given power to suspend any student from 
the privileges of the dining room whose conduct was such as 
to disturb its good oi*der. 

It was directed that students, with the consent of the pres- 
ident, be permitted to board and room outside of the college, 
but that no student be permitted to room in the college build- 
ings and board outside. 

DEPARTMENT OF FIRES, LIGHTS AND INCIDENTALS. 

The income of this department is derived from the following 
sources: 

1. Payment of 70 cents per week by students rooming in 
the boarding cottages. 

2. Payment of 85 cents per week by students and teachers 
rooming in the other college buildings. 

8. Payment of $5 per term by students boarding outside of 
the college. 

4. Sales of coal to residents of the college campus, for their 
convenience and to the slight profit of the department. 
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6. Payments by the coltege from its support funds of an 
amount sufficient to balance the account. 

The expenditures may be classified as follows: 

1. Heating and lighting the college buildings. 

2. Water supply and janitor service for these buildings. 

8. Incidental expenses, such as distributiag the students' 
mail, and the stationery and clerk-hire of the department. 

Steward Cavell has charge of the janitor service in the col- 
lege dormitories; President Bejbrdshear of the heating, lighting 
and janitor service in the office building; Profess 3r OsbDm of the 
janitor service in Morrill hall; Professors Bennett and Spinney 
of the janitor service in the chemical and physical laboratories; 
Treasurer Knapp of the distribution of the students' mail; and 
Professor Bissell of the purchase of coal, employment of fire- 
men, and all other matters not included in the assignments 
previously mentioned. 

All collections are made by the college treasurer and claims 
against the department are paid by him upon bills properly 
audited. 

Tne following are the recdipts and expenditures for the 
biennial period: 

BB0IIPI8. 

From Students and Others, 1896 S 11,016.03 

From students and others, 1897 10,54766 

Total $ 31,568.69 

From college support fund, 1896 S 3,350.00 

From college support fund, 1897 8,626.80 

Total 5,975.30 

Total receipts $ 27,587.99 

EXPENDITURES. 

For supplies and labor during 1896 I 14,354 96 

For supplies and labor during 1897 13,183.04 

Total expenditures 87,537.99 

The payments by the college from its support fund are con- 
sidered to be a fair equivalent for heating, lighting and care of 
the library, museum, chapel, recitation and other public rooms. 
With the end in view, however, of reducing these balances as 
as much possible the board directed at its last meeting that a 
separate expense account should be kept with each building on 
the grounds, showing all items of expense incurred on this 
account during the year. A form of expense sheet was adopted, 
and the of&cers in charge directed to report to the board at 
least twice a year. 

The following orders were adopted relating to this'depart- 
meht: 
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1. Repairs of heating and lighting plant shall be charged to the state 
repair funds. 

2. The expense of heating and lighting the dining-room, kitchen, and serv- 
ants' quarters shall be charged to the fires and lights account. 

3. Any excess in the piano rental fund, after paying the expense of tuning 
pianos, shall be credited to the fires and lights account, in order that such 
excess may be used in heating and lighting music hall. 

4. Electric lights shall be furnished during the winter to the ofHce build- 
ing, the creamery, and the farm barns. 

ROOM RENT. 

The room rent charged against students and others is $3 per 
term. The fund thus obtained is used by the board in repair- 
ing buildings and purchasing furniture for the student dormi- 
tories. 

The following exhibit shows the receipts and expenditures 
during the la^tt two years: 

BBOEIPTS. 

Balance on hand at the beginning of the biennial period t 416.75 

Received from students and teachers 1896 I 1,966.55 

Beceived fromstudents and teachers 1897 2,008 53 

Total I 3,975.03 

Total available fund 4,89183 

BXPENDITUBIS. 

Main building- 
Furniture for student rooms, 100 iron beds, 60 oak wardrobes 

and9tables i 910.60 

Other furniture 22.85 

General repairs 38818 

Total 1,314.87 

Boarding cottages repairs 106.85 

Margaret hall— 

Cistern t 213.27 

Carpets, 4213£ yards, for halls 845.56 

Screens for domestic economy rooms and third floor 64.85 

Gteneral repairs 157.10 

Total '. I 780.78 

Servants' hall— 

Remodeling and repairing old experiment station building for 
servant quarters, including painting, replastering, plumb- 
ing, and making connections with heating, electric light, 

and water systems I 1,041.11 

Wages of general caipenter working on dormitory buildings 305.60 

Cost of sinking well in 1895 near engineering hall in attempt to secure 

. watersupply 28088 

Sewer repairs 34.05 

Repairs on college hospital 89.53 

Repairs on various buildings 186.28 

Total expended t 4,080.85 

Balance on hand 370.98 

Total I 4,391.83 

It is the design of the board of trustees to hereafter confine 
the expenditures of this fund to the purchase of furniture for 
student rooms and the repairof student dormitories. Thesteward 
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was directed to keep on account with the furniture in each of 
the student and public rooms. A special form of inventory 
book was purchased for this purpose. 

The board ordered that a rental of 94 per month be charged 
for each of the three front and center south rooms and 9S each 
for the two west rooms on the second floor of the office build- 
ing. 

MATTERS RELATING TO STUDENTS AND DEGREES. 

The important changes in the requirements for admission 
and in the courses of study recommended by the faculty were 
approved by the board. The changes are fully set forth in the 
report of President Baardshear. 

The expenses charged against the students remain the same 
as in the last biennial report. As there stated, the entire cost 
to a student entering college, of board, fires, lights, laundry, 
books and incidentals for the school year of thirty- three weeks 
will be from $140 to $150, according to the course of study 
chosen. The expense to students of the higher classes will 
be somewhat in excess of these amounts, owing to the labora- 
tory fees and the greater cost of the books used. 

The number of students graduating in the different college 
courses during the biennial period is as follows: 

1806 1897 

In the course in agriculture » . . . 8 6 

In the course in science relating to the industries 23 19 

In the course in mechanical engineering 4 2 

In the course in civil engineering 6 6 

In the course in electrical engineering 8 11 

In the course in mining engineering 1 

In the ladies' course 6 9 

In the course in veterinary science 1 

Totals 48 56 

Appropriate degrees were conferred upon these graduates. 

The degree of master of science (M Sc.) was conferred upon 
Emma E. Pdmmel, C. B. Weaver, Emma F. Sirrine, S. 0. 
Hutchison, H. C. Irish and G. I. Miller; the degree of master 
of agriculture (M. Agr.) upon C. F. Curtiss, G. W. Carver, 
C. D. R 3ed, W. S. Hayes and E. E. Fdville, and the degree of 
master of scientific agriculture (M. Se. Agr.) upon C. H. Eckles 
and C. W. Louthan. 

At the meeting of the board in November, 1897, the degree 
of master of scientific agriculture (M. Sc. Agr.) was, by unani- 
mous vote, conferred upon Hon. James Wilson. 

Respectfully submitted, 

E. W. Stanton, 

Secretary, 
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THE FARM. 



a F. CURTISS, PROFESSOR. 



The college farm consists of about 800 acres and constitutes a part of the 
equipment for the instruction in agriculture. The farming and pasture land is 
located on either side of a small stream known as " Squaw creek," and the 
tillable land represents a wide variety of soil, ranging from the* rich bottom 
loam to upland prairie and clay hills. The pastures are mainly confined to 
the bottom wooded lands and bluffs along the stream, and afford good summer 
and winter grazing. The equipment of live stock consists of six pure breeds 
of cattle, six of hogs, seven of sheep and five of horses. These animals are 
used in connection with the practical operation of the farm, and also in scien- 
tific experiments conducted by the experiment station. The dairy herd, for 
instance, is under investigation the year round and a complete record is kept 
of all feed consumed by each breed and charged at the prevailing market 
prices, and the product is credited at its actual value. In this manner the net 
profit from each cow in the herd is determineid, and incidentally much valu- 
able data is afforded for the study and investigation of the dairy type and 
characteristics and other problems of this nature. A similar investigation i^ 
in progress with the various breeds of hogs and sheep, and the results from 
year to year are recorded in the station bulletins, some of which have been 
quoted extensively on both continents, and published entire in the publica- 
tions of two foreign governments, namely, Canada and Germany. 

The entire farm is manae^ed on a practical and educational basis, and the 
most advanced methods, appliances and machinery are introduced in all of 
the work. It is necessarily much more expensive to conduct a farm on this 
basis, with a multiplicity of breeds requiring separate quarters and care. The 
educational demands make heavy inroads in the financial returns, but not- 
withstanding these difBculties the farm is on a self-sustaining basis. Superior 
animals of the various breeds are furnished to farmers of this and other states 
for breeding purposes, and it is the policy of the department to send out 
nothing but stock of high excellence. Prices obtained for this stock generally 
range considerably lower than prices for stock of corresponding value sold 
elsewhere. 

Much of the work in conducting the farm and investigations by the experi- 
ment station is performed by students. The price for such work ranges from 
7K to 15 cents per hour, according to the value of the service rendered. This 
work also has a practical and instructive value, though it is optional, to the 
student. The field work of the farm and station affords object lessons in good 
plowing, preparation of the soil, cultivation, harvesting, handling and storing 
grains and farm crops of all kinds, and these practices are taken up and dis- 
cussed both in the field and lecture room. The management of the various 
herds representing the numerous breeds of live stock kept on the farm afford 
similar lessons in animal husbandry. 
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The voluntary system of labor and the object lesson method of instruction 
combined with scientific study and technical information has been adopted in 
preference to the original policy of compulsive labor. Many of the young 
men taking agricultural instruction at the college have served an apprentice- 
ship on the best farms of Iowa and other states, and to require them to spend 
a good portion of their time in plowing, ditching, cultivating, pitching hay, 
stacking, and other menial work would be a manifest injustice. On the other 
hand, the instruction furnished comprehends a knowledge of the principles 
involved in doing all of this work and the most advanced scientific and 
practical methods employed. Though the students do not dig ditches and lay 
tile, they establish and run the lines, set grade stakes, and inspect and over- 
see all of the work. They also study the reason for drainage and character 
of lands requiring drainage, and the benefits to be derived therefrom. The 
composition and value of hay and forage plants are subjects of investigation 
and the students are taught to grow these crops in such manner as to give the 
best results. The work of the experiment station in the growth of field crops 
and the management and production of live stock affords many object lessons. 
During the past season the various breeds of hogs have been under experi- 
ment to demonstrate the relative cost of producing pork from the English 
bacon breeds known as the Tamworth and Yorkshire, and the Poland China, 
Berkshire, and Chester White, commonly known as the corn belt or lard pro- 
ducing hog. This investigation just now is of wide practical interest, owing 
to the fact that the leading markets of the world are demanding a different 
product, that is, a leaner pork and bacon than has been formerly furnished, 
and it is well known that the comparison of pork products in foreign mar- 
kets is very unfavorable to the American article, and there is a consequent 
loss of at least 25 per cent by reason of lack of conformity to this demand. 
This work has been carefully taken up on an extensive scale and the animals 
and results are under observation and used for instruction before the classes. 
Similar work has also been in progress for several years past with the various 
breeds of sheep, including those adapted especially for wool and others for 
mutton production, and in addition lambs bred on the western and southern 
range territory. 



THE CREAMERY. 



C. F. CURTISS, PROFESSOR. 



The college creamery is operated as an educational feature of the college, 
and the work is also conducted on an extensive commercial scale. The daily 
supply of milk received at the creamery ranges from 10,000 to 25,000 pounds. 
This milk is purchased from about 200 patrons and rated according to its value 
as determined by the Babcock test and inspection for purity, cleanliness and 
wholesomeness. The standard of the milk in these latter qualities has been 
very materially raised within the past year by a system of grading into two 
classes or more, and rating according to value. The milk received at the 
creamery is used for both butter and cheese making and in conducting the 
investigations in dairy work. The work of experimentation is separated 
financially from the commercial operation of the creamery, and the instruction 
given affords good practical as well as scientific training, as nearly all of the 
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work ia running the creamery and turning out superior products is done by 
students under the direction of skillful instructors. The students themselves 
are taught to receive, inspect and weigh the milk at the delivery platform, 
temper it for separating, manage the separators, ripen the cream by the latest 
and most approved methods, operate the churns and butter workers, color, 
salt and pack the butter ready for shipment, and note the results of its rating 
on the market. The same process is taken uo in the manufacture of cheese, 
and ail of the conditions favorable to the production of a first-class product are 
carefully studied. 

This department of the college affords instruction in four distinct dairy 
courses, namely: a four weeks' winter course adapted especially for butter- 
makers who have had previous experience; a one term course, a one year 
course, and a four year course in dairying and agriculture. These courses of 
instruction, in addition to the practical and technical work required in the 
creamery, embrace a series of lectures covering all phases of dairy work, 
including instruction in mechanics and dairy machinery, and lectures on dairy 
stock, dairy bacteriology and dairy feeding. It is also designed to teach 
dairying on a smaller or farm scale as well as the management of creameries 
on a more extensive plan. Tne number of students taking dairy instruction in 
the different courses is about loo per year, and the demand for competent 
dairymen and buttermakers exceeds the supply. 

During the past year several graduates have been furnished to take charge 
of large city dairy establishments that are being operated by advanced methods, 
and pasteurized and sterilized milk of guaranteed purity and quality sold in 
bottles. The demand for higher skill and more thorough training has quite 
generally characterized dairy work within the past few years. Methods employed 
within the college creamery have been introduced by many of the leading and 
most progressive dairymen of the state, and have also attracted wide attention 
elsewhere. The product of the college creamery has invariably commanded a 
premium of Yz to i cent above the top quotations of New York and other east- 
ern markets, and where it has entered into competition with other products it 
has universally taken h^gh rank The dairy school has in all lines been prac- 
tical as well as scientific, and demands for butter makers have come from nearly 
every state in the union. The students also come from almost as wide an area, 
although by far the larger part are confined to our own state. 

The creamery is well equipped with all modern appliances and machinery, 
and the annual expenditure for milk amounts to from $20,000 to $25,000. The 
receipts from the sale of dairy products are sufficient to cover practically all of 
the running expenses of the creamery with the exception of the expense of 
instruction given to students; thus the commercial feature of the work is self- 
sustaining and the instruction is materially strengthened thereby. All expend- 
itures and collections are made by the treasurer of the college, where a com- 
plete record of all transactions is kept. 
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THE EXPERIMENP STATION. 



AGRICULTURAL SECTION. 



C. F. CURTISS, DIRECTOR. 

During the period covered by this biennial report quite extensive investi- 
gations have been made in the field of animal and dairy husbandry and the 
study of economical production of field crops. Bulletin No. 32 contains the 
report of an experiment in feeding cows, conducted with a view to determine 
the cost of producing butter from cows of different breeds on varying rations. 
The cows used in this investigation were representatives of the Jersey, Hol- 
stein and Shorthorn breeds taken trom the college dairy herd. Extensive use 
was made of the several root crops usually grown for this purpose in connec- 
tion with field cured corn fodder fed dry and steamed, and supplemented with 
a good grain ration, followed by a grazing period with and without grain 
This investigation covered a period of 143 days with eight cows. 

Bulletin 32 also contains the results of an investigation made to determine 
the effect of feeding cotton seed meal to dairy cows. During the winter of 
1895-96, owing to the high price of corn and other farm feeds, cotton seed meal 
was largely shipped into Iowa from the southern cotton belt states. It 
was delivered at about $17 per ton, and at this price constituted an economical 
and profitable feed for supplementing corn and other grain and fodder 
rations. It was desirable, however, to know to what extent it could be judici- 
ously and safely fed to dairy cows and other stock without endangering their 
health or unfavorably influencing the quility and market value of dairy pro- 
ducts. This work was taken up with five grade Shorthorn cows that had 
recently calved, and they were used through six test periods of ten days each 
The amount of cotton seed fed ranged from one to six pounds; and the cotton 
seed meal was also used for hog feeding in conjunction with the dairy. It was 
found that no injurious effects were apparent in the butter until the amount 
of cotton seed meal reached or exceeded four or five pounds per head daily. 
The butter in this experiment was sent to Chicago and scored by experts who 
had no knowledge of the conditions prevailing in the experiment, and a careful 
chemical analysis was also made by the station chemist. 

Another article in this bulletin treats of the maturing of skim milk calves 
In a previous bulletin (No. 25, fssued in September, 1893,) ^ preliminary report 
was made of an investigation begun in that year to determine the value of skim 
milk as a product for feeding calves in conjunction with the principal farm 
grains, and also the economy of growing such calves to maturity for the market. 
The report in Bulletin 32 deals with the growth and development of these calves 
from tue termination of the milk feeding period until they were placed on the 
market when 26 months old. A detailed record is furnished of the cost of feed- 
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ing from the beginning to the end of the investigation, and their value on the 
market was obtained to determine the advantage and profit resulting in mar- 
keting at different ages. 

The experimental crop notes for 1895 covered the year's investigation with 
winter wheat. A yield of 48 to 54.7 bushels per acre was obtained from the 
Turkish Red variety. The press drill was again compared with the common 
drill and broadcast seeding. Eight varieties of oats were tested and the yield 
ranged from 7i>^ to 150 bushels per acre. The eight varieties of com grown 
upon the experiment station grounds during that year showed a range in yield 
from 47.1 to 107 bushels per acre. 

The results of different methods of restoring pasture are also reported. In 
this investigation one-tenth acre plots of blue grass pasture were treated with 
land plaster, liquid manure, and timothy and clover seed disced in and the 
crop compared with a plat having no treatment. The application of liquid 
manure and the discing of clover and timothy gave decidedly beneficial results, 
and we have tried this treatment with larger areas during the past season with 
equally marked improvement. 

An extensive investigation in the production of butter flavors is also reported 
in Bulletin 32, in which it is shown that the flavor of butter under normal condi- 
tions with good milk is largely controlled by the methods employed in ripening 
the cream. This is an advance that recent improvements in butter making have 
developed, entirely contrary to original ideas concerning this subject, as it was 
formerly supposed that the cow and her feed, and breed characteristics, were 
the most important factors. Under the light of recent investigation the intel- 
ligence of modern butter making has largely supplanted these. The methods 
employed in this experiment and applied in our creamery have since become 
largely adopted in the leading creameries in this and other states, and the col- 
lege has supplied butter makers to some of the largest firms of the country for 
the introduction of these principles. 

The article on soil moisture in this bulletin presents a report of joint work 
of Dr. Weems and the agricultural section, and work has been conducted 
since 1895 under the supervision of Mr. Edgerton in conjunction with the 
chemical section. Some interesting data has been obtained of practical value 
in successful cultivation and crop production. These later results are now 
being prepared for publication in forthcoming bulletins. 

Under the title of "Our Window Gardens," Mr. George W. Carver, pro- 
fessor of agriculture in the Tuskegee college of Alabama, who was at that 
time employed as assistant in the experiment station, while doing post grad- 
uate work, furnishes a practical contribution on the propagation and manage- 
ment of house plants. 

In the winter of 1895-96 the station took up the investigation of mutton and 
wool production, with a view to furnishing as much exhaustive and practical 
information on this subject as possible. The sheep industry was at that time 
in a very depressed condition, and there seemed to be a lack of essential 
information concerning this branch of live stock. In order to cover this field 
as fully as possible, carefully selected representatives of ten of the leading 
breeds of sheep were obtained and put into a ninety-day feeding test. The 
breeds represented were Southdowns, Shropshire, Oxford, Suffolk, Lincoln, 
Leicester, Cotswold, Dorset, Merino, Range, and Shropshire-Merino cross. A 
careful record was kept of all the details of the feeding work, and at the end 
of the test the gain and cost of production were computed, together with many 
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other items of interest, including the weight and value of wool, ai}d the di£Eer- 
ent lots were placed upon the market and sold on their merits, and a careful 
slaughter and block test conducted by Swift & Company. All of these lots repre- 
senting the different breeds, and cuts of mutton from each were illustrated in 
Bulletin 33; and Bulletin 35, lately issued, contains an extended account of a 
second investigation of this character and a summary of results in both 
experiments. It is the policy of the station to duplicate most of its important 
investigations in order to verify results and insure greater accuracy. This 
experiment has met with a grateful appreciation by sheep men generally, and 
it has been widely quoted and republished in full in the publications of two 
foreign governments; namely, the Canadian and the German Agricultural 
societies. Bulletin 33 also contains the second investigation in comparing the 
feeding value and relative merits of steers, spayed heifers, and open heifers 
for beef, and in this investigation, as in the first, the heifers have made a 
decidedly favorable showing. The second experiment was more satisfactory 
than the first in many respects. It was also found that the discrimination 
against heifers in market had largely diminished. In the first experiment a 
distinction of $1 per hundred was made; in the second, a difference of only 25 
cents per hundred weight was made, and in the slaughter and block tests that 
were conducted both lots of heifers showed a higher percentage of beef than 
the steers, and the entire car load made a record of 67 >^ per cent, which has 
never before been equaled by any car load of cattle slaughtered in Chicago. 
These cattle were finished at two years of age and illustrations, and photo- 
graphs of the meat reproduced in the bulletin. 

A comparison of the feeding value and chemical analysis of new and old 
process oil meal is also reported in Bulletin 33; and this bulletin contains a 
report of the first experiment conducted at the creamery in comparing the 
milk of fresh and stripper cows for butter making. It is well known that there 
is an old established theory to the effect that good flavored butter can not be 
made from the milk of stripper cows. In previous investigations conducted 
at the station in dairy work it was found that the method of ripeaing cream for 
butter making had much more to do with the quality of the product than the 
character of the cow or feed, provided they were in^normal condition. The 
college herd was divided into two sections; the fresh cows being placed in one 
group and the strippers in another, and the milk carefully ripened and butter 
made from each lot and sent to experts in Chicago for scoring with the result 
that there was no appreciable difference; and by the application of advanced 
methods the flavor was controlled by the butter maker independent of advance 
in the cow's period of lactation. This investigation has since been repeated 
and uniform results obtained in three distinct experiments. 

Bulletin 35 contains the report of a continuation of the lamb feeding exper- 
iments already referred to taken up the winter of 1895-96 and a summary of 
results of both investigations. In addition to this work in feeding lambs, an 
experiment with 252 head of range lambs representing three distinct lines of 
breeding, and one lot shorn compared with the unshorn is reported. These 
lambs were fed primarily with a view of determining the economy of mutton 
production with that class of stock and thereby affording a market for the sur- 
plus product of cheap grain in this and other states similarly situated during 
the past winter. The experiment was of very general interest and the results 
are quite satisfactory and of practical value to a large class of feeders. 
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In Bulletin 35 a third experiment in raising calves on separator milk is 
reported. This experiment was conducted along similar lines to those 
reported in previous bulletins and the results of the three experiments are 
summarized and shown to be entirely coasistent in establishing a superiority of 
the carb hydrates and fat-containing feeds, such as cornmeal, oats, and flax 
seed, over the nitrogenous by products like oil meal, in supplementing a skim 
milk ration for calves. Another feature of practical interest in this investiga- 
tion is that the carb-hydrate feeds represented by corn and other grains are 
much more abundant and economical. This experiment was conducted with 
a carload of calves that are being carried on to maturity under experimental 
conditions. 

Another article in Bulletin 35 presents a continuation of the work in ripen- 
ing cream by the methods previously described. 

SUGAR BEETS. 

The prospective sugar beet industry of Iowa has attracted considerable atten- 
tion and its significance to the agriculture, manufacturing and commercial inter- 
ests of the state fully warrant this consideration. Within comparatively a few 
years sugar has assumed a prominent place in the daily bill of fare in all civilized 
nations and it is no longer regarded as a mere luxury in the form of a condiment 
or sweetening for other foods; but recent investigations in testing the endurance 
of European armies on various foods have developed the fact that sugar is an 
important nutrient and well calculated to repair the waste tissues of the body 
and sustain physical and mental exertion. It is not strange, then, that the con- 
sumption of sugar by the American people should have reached over sixty 
pounds per capita annually, and the world's consumption of sugar increased 
over two-thirds with n a decade. We consu ne more than twice as much sugar 
per capita as the German people, notwithstanding the fact that Germany leads 
all the nations in its production for export. So important is this industry 
regarded there, that a tax is put on sugar consumed at home and a bounty 
paid on that exported. 

The people of Iowa annually pay out about $6,000,000 for sugar. Perhaps 
it does not often occur to us that this expenditure amounts to about $16,000 a 
day by the people of an agricultural state for a product that is purely agricul- 
tural in its primary form and for the production of which all other conditions 
are favorable. 

An acre of good Iowa land planted to corn, yielding forty bushels and 
marketed at 20 cents per bushel will buy about 150 pounds of pure granulated 
sugar. The same area planted to good sugar beets and properly cultivated 
will easily yield 2,500 to 3,000 pounds of pure sugar. There is, of course, a 
larger outlay and expenditure in growing the beets, and the expense of manu- 
facturing is also involved in the production of the sugar, but the cash return 
from an acre of corn on the foregoing basis is only $8, while the cash return to 
the farmer from a good crop of sugar beets is $45 or $50 per acre. In the 
adjustment of our international accounts it required every pound of the wheat 
and flour we exported last year to pay for the sugar imported. This amount 
reached $100,000,000; or more money than we pay for any other article from 
foreign countries; and notwithstanding the magnitude of our meat producing 
industry, it required all of our export beef, beef products and lard last year to 
pay for the sugar we ate. 

These considerations, together with the fact that Iowa lies wholly within 
the sugar belt as described by the lines of favorable climatic and soil condi- 
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tions for sugar production, have led to quite extensive investigation of this 
subject by the Iowa Experiment station. This investigation began in 1891 and 
has been continued every season sinre, though the largest areas have been 
grown in 1891 and 1897. It was the opinion of those in charge of the station 
then, as now, that this industry would eventually be developed in America, 
and the object has been to accumulate as much practicable and valuable data 
and other information as the subject warranted. A very general interest has 
been manifested in sugar beet growing during the past season. Through the 
co-operation and assistance of the United States Department of Agriculture 
the Iowa stition has distributed over 1,500 pounds of seed. The requests for 
this seed have come from every county of the state. Instructions for prepar- 
ing the soil, planting and growing the crop, and forwarding samples for 
analysis, have been sent with each package of seed, and nearly a thousand 
samples of beets have been analyzed in our chemical laboratory under the 
direction of Dr. J. B. Weems, the station chemist. These results are of inter- 
est in establishing the general adaptation of our soil and climatic conditions 
for sugar production, and they fully confirm Iowa's possibilities in that line, 
although the beets grown have not all been up to the standard required for 
practical sugar making. This deficiency, however, may be fairly attributed to 
a lack of knowledge and observance of the required systematic and careful 
methods by the grower, rather than the absence of naturally favorable condi- 
tions. That this conclusion is warranted is demonstrated by the fact that 
nearly every county in the state that has forwarded beets for analysis has fur- 
nished both high and low grade samples. The following tabulated results of 
analyses of beets grown in several counties in various sections of the state, 
giving the average results of all samples in sugar and purity, and maximom 
and minimum results, and the average results of the poorer and better sam- 
ples grouped in two divisions, will quite clearly present this variation. 
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The foregoing results, though iacomplete, are fairly representative of the 
sugar beets grown in the state during the past season. The figures contained 
in the last three columns under the head of "average results of best samples'' 
indicate quite satisfactory beets, although in a few cases the purity is below 
the required standard. For commercial sugar making a beet is required con- 
taining not less than 12 per cent pure sugar with a purity co-efiicient of at 
least 80 per cent. Sugar beets containing more impurity than this are unsatis- 
factory for manufacturing, for the reason that each additional pound of 
impurity or foreign matter in the beet juice keeps at least one pound of sugar 
from crystalizing. Sugar beets that are carelessly grown are more likely to be 
deficient in purity than in sugar, likewise immature beets and those grown on 
rich soil containing an excess of barnyard manure or vegetable matter generally 
carry considerable solid matter in the juice which is not sugar, and conse- 
quently their value is impaired for sugar making purposes. For this reason 
swamp land or newly cleared forest land is unsuited to beet growing. Large 
beets are also almost invariably poor in sugar and purity. Many of the beets 
analyzed at the experiment station this year were forwarded early in the sea- 
son before the crop had fully matured, and as a result the analyses did not 
indicate as gcod beets as the conditions were capable of producing. A good 
many of the low percentages of both purity and sugar in the foregoing table 
are due to premature gathering of the beets. 

The influence of this factor is shown in the following results of 139 samples 
of beets from twelve counties and tabulated according to date of harvesting: 

18 samples Sept, 15 to Oct. 5. av^erage per cent sugar 11 52; average per cent purity 7288 
02 samples Oct. 5 to Oct. 85, average per cent sugar 13.12 average per cent purity 76.82 
59 samples Oct. 25 to Nov. 15, average per cent sugar 14.05; average per cent purity 80.13 

It is probable that the results were more largely governed by the date of 
harvesting during the past season than usual, but these figures indicate the 
importance of having the crop fully matured. For that reason it is always 
best to plant the seed as early in the spring as soil and temperature conditions 
will warrant. At the experiment station we have made it a rule to plant sugar 
beets immediately after corn planting. A good stand is absolutely essential to 
success, and all conditions at time of planting must be as favorable as can 
possibly be obtained. An uneven stand results in large beets adjoining the 
vacant places, and these beets, as previously explained, are always compara- 
tively low in sugar and purity. 

" The sugar beets gro A n on the experiment station grounds have always 
ranked higher in both richness and purity than those grown in other sections of 
the state. This superiority has doubtless been largely due to the exercise of 
more care in preparing the ground and cultivating and growing the crop. The 
accompanying photograph of the field of beets grown during the past season 
indicates the condition of the crop during the month of August after cultiva- 
tion was finished. 

" Six varieties of beets were grown during the past season and each variety on 
six different plots under varying conditions. The average results were as fol- 
lows: 

Bugar, Purity, 

VABiBTY. per cent, per cent 

Schreiber 16.09 83S 

Original Klein Wanzleben 14.72 82.68 

EramezEUte 1430 81.« 

Zieman 13.90 7978 

Dlppe 13.83 78.81 

Vilmorln 13.33 80.11 
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"All of these varieties with two exceptions have been above the standard 
in quality and purity. The varying conditions of soil and cultivation which 
:onstitute a part of our experiments in growing these beets were not all favor- 
able to the best results, and this feature has tended to somewhat reduce the 
average. This has always been the case, in previous experiments as well, but 
all of the beets that have been grown carefully with a view to securing the 
best results have always measured up to a high enough standard to be fully 
satisfactory for commercial purposes. The average yield on fourteen plats 
that were fairly representative of the entire area was twenty-two tons per acre. 
The past season was quite unfavorable for germination, owing to the low tem- 
perature at planting time. This prevented an even stand, and to some extent 
affected the quality of the crop. All crops were backward throughout the 
season and did not ripen at the usual time, although the autumn was mild and 
continued favorable until a late date. The station plats were sampled for 
analysis twice during the harvesting period; the first on October 23d and the 
second November nth. The results were as follows: 

Sixty-four plats October 23, average per cent sugar43.29; average per cent purity ,79 48 
Same plats November 11, average per centsagar, 14.19; average per cent purity, 81.47 

"These results confirm the conclusion that immature beets are always of 
poorer quality than those that have properly ripened. In some cases, how- 
ever, it has been observed that beets are injured by being left in the ground 
too long. When the season is favorable for early ripening and late fall rains 
causing new growth to set in the beets rapidly deteriorate in quality. This is 
a matter that requires close observation and the exercise of good judgment. 

"When sugar beet culture was first considered in the West it was thought 
that sandy soils were necessary to the successful growth of the crop. It has 
been determined, however, that this is not essential. A wide variety of soils 
have been tested on the college farm and at various points in the state and 
also in other states, and the general conclusion is that any fairly good soil that 
will grow a satisfactory crop of corn or potatoes will produce sugar beets suc- 
cessfully. Soils containing an excess of vegetable matter, as already explained, 
are objectionable, and on the other hand a depleted soil is not suited to beet 
growing. It is also well established that the good soils of this state do not 
require fertilizing for sugar beets. Various fertilizers have been tried without 
resulting in any appreciable improvement of the crop. It is generally believed 
by those who have been most successful in growing test patches throughout 
the state that sugar beets can be profitably grown for $4 per ton, the usual 
price prevailing where factories are in operation. 

"It has been difficult to determine the actual cost of the crop at the experi- 
ment station on account of the features of investigation involved, but we have 
produced satisfactory crops at a cost not exceeding $2 per ton for the labor and 
seed, making no allowance for rent of the land. The large amount of hand 
labor— hoeing and weeding, considered necessary in producing sugar beets 
has been deemed a formidable difficulty in the way of growing the crop com- 
mercially or on an extensive scale. This is largely obviated by the use of 
improved machinery and the application of proper methods in preparing the 
seed bed and cultivating thoroughly at the right season, though the thinning, 
and at least one weeding must be done by hand. This cannot be obviated but 
can be done with cheap labor. The use of improved machinery also greatly 
facilitates the work. We have on the college farm a seeder that plants and cov- 
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ers four rows at a time and will readily plant as many acres a day as can be 
planted to corn with an ordinary corn planter; and we also have a cultivator 
adapted to cultivating four rows at a time. There is no question about doing 
the work. Iowa farmers will produce the beets if it will pay. 

" There are good and essential reasons why the beet sugar industry should 
be established in Iowa. In addition to saving the expenditure of $6,000,000 
annually that should be kept at home, it would bring a better system of agri- 
culture to the state in all of its branches. Sugar beet culture would bring 
more thoroughness, more careful methods, more intelligence, and a more 
rational and better balanced system of farming. Every well cultivated field 
of sugar beets stands as an object lesson in good farming and a protest against 
superficial and slovenly methods. Sugar beet growing necessitates the inten- 
sive system of agriculture, and this system applied to Iowa means better 
crops, better stock, better farm products, better homes, and a better farm life 
in every way. The introduction of beet culture would be of incalculable value 
to the live stock industry, independent of its other advantages. The beet pulp 
and the roots that would be fed directly to stock would result in higher excel- 
lence and greater economy of producti 3n. Then, too, there is no crop that 
could be so advantageously introduced in our plan of rotation as the sugar 
beet. It is eminently adapted to combining with the grain crops. Chemically 
considered, pure sugar consists of nothing but carbonic acid gas and water, 
both of which nature has supplied in great abundance. The removal of a crop 
of sugar takes nothing from the soil that is of any value in fertility. If the 
pulp is fed and the droppings of the animals applied as manure, beets will 
exhaust our lands less than any crop we can grow. There are only three 
agricultural products that can be grown extensively without exhausting the 
soil, viz: sugar, cotton and butter. When we sell butter we sell a pure fat, and 
$1,000 worth of it would not contain 50 cents' worth of material that has any 
fertilizing value, and if we were to sell sugar we would be selling pure carb- 
hydrates that have no value as fertilizer. But $1,000 worth of wheat or oats at 
present prices would take from the land over $300 worth of fertility, or at least 
that which would cost that amount if restored in the form of commercial fer- 
tilizers. Commercial fertilizers will never become necessary in Iowa provided 
rational policies are pursued, but it will be profitable to conserve fertility by 
every reasonable and judicious method. 

"The results of the experimental work in sugar beet growing in Iowa have 
fully confirmed the opinion that sugar making in the state is practicable, and 
there is every reason to believe that the work might be profitably carried on. 
This is gratifying to those interested in the welfare of the state, but on the 
other hand there is nothing in these results to fully warrant or encourage the 
establishment of factories under present conditions. Favorable soil, climate, 
and all natural advantages, such as cheap coal, good transportation facilitiesi 
an ample supply of water of good quality and rich deposits of unusually pure 
limestone are present in great abundance; but evidence is yet lacking that any 
locality in the state has made such progress and attained such results in suc- 
cessful sugar beet growing as to be particularly encouraging to the investment 
of suflficient capital for the erection of a factory. This statement may seem a 
little inconsistent, but when it is remembered that every beet sugar factory that 
is in successful operation in the United States to-day has been obliged to 
undergo a severe struggle and operate at great disadvantage during the first 
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years of its existence, while farmers were learning to grow beets successfully 
for practical sugar making, the erection and operation of a $400,000 or $500,000 
plant several years in advance of the conditions essential to practical success 
from a business standpoint is not inviting, and it is only natural that capital 
should seek localities that afford the best opportunities. The latest advice 
from the secretary of agriculture is that there is reason to believe that at least 
a score of new factories will be erected in the sugar beet belt of the United 
States in time for the next crop, and that as a means of demonstrating the 
advantages of certain localities, particularly with reference to growing the 
beets successfully by the farmers, experts are being employed to superintend 
the cultivation of large areas, with a view to making the strongest showing 
possible. The matter of uniform good results is of vital importance in sugar 
beet production from a commercial standpoint. Iowa results seriously lack 
that uniformity, as will be observed from an examination of the accompanying 
records. It is altogether natural that this should be so. The methods of suc- 
cessful beet culture are an innovation in Iowa agriculture. It requires years 
of careful study and experience to attain the required results. When the first 
sugar beet factories were established, both in the United States and Europe, 
the best beets that could be grown averaged only 6 per cent sugar. The appli- 
cation of skill and intelligent methods has brought the beet up to its present 
nigh standard of 12 to 18 per cent, and the same care and thoroughness are 
necessary to sustain and advance this standard. 

" It has been suggested that the Iowa experiment station take up the work of 
giving extensive instruction in sugar beet growing in various sections of the 
state, when called upon to do so, in order that the beets grown may be brought 
to a hij2:her standard, and thereby be made more encouraging to the invest- 
ment of capital in the establishment of factories. This course would 
undoubtedly lead to results of very much greater value than any work that has 
yet been done. The only way by which this work could be taken up practi- 
cally and satisfactorily, however, would be by putting skilled men in the field 
at different places in the state, to remain on the ground as long as necessary to 
properly superintend every operation in producing the crop. It is to be 
regretted that the present condition of the station funds will not permit of the 
adoption of this plan, however beneficial or desirable it may be. The station 
already has extensive work in progress in the various lines of practical agri- 
culture, and the demand for its publications has increased so much of late that 
the additional expense involved makes it impossible to publish all of the 
results of the past year's sugar beet investigation in detail. 

"The magnitude and importance of this subject and its vital bearing on all 
the material interests of the state call for such action as will put the resources 
of the state in the most favorable light." 
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Work in the entomological section has followed lines laid out in previous 
years, and a principal subject of investigation during the biennial period has 
been the insects affecting grasses, especially those minute but enormously 
abundant forms included in the family Jassidce, The importance of these 
insects is but partially appreciated, owing to their smallness and the fact that 
their insidious work, while a constant drain on pastures and meadows, is 
seldom of a character to attract the attention of the casual observer. A con- 
siderable contribution on the life histories of these, including some species 
that are injurious to garden crops and to orchard trees, and which may be 
considered a continuation of the paper in Bulletin No. 34, is presented 
herewith. 

The correspondence relating to injurious insects has been quite extensive 
and embraces a great variety of species. 

Many farmers were apprehensive of a recurrence of the outbreak of the 
army worm, which caused considerable loss in 1896, but from the past history 
of the insect I felt warranted in predicting that there would be little, if any, 
trouble this season. The outcome of the season supports the past history for 
the species, and it miy be considered as very exceptional if a year of great 
army worm depredation should be followed by a second of the same nature. 

Early in spring numerous specimens of the apple plant louse were received 
from widely different parts of the state, and usually the twigs accompanying 
the specimens were found to be thickly set with the eggs of the insect. Con- 
siderable injury resulted, and doubtless the apple crop was somewhat affected 
by the sapping of the blossom buds; but the injury did not continue beyond 
the first few weeks of the season. 

Later in the season plum trees were seriously attacked by plant lice, and 
very extended injuries resulted, in some places the plum crop being materially 
affected. The use of kerosene emulsion, where promptly applied with suit- 
able apparatus, gave good results, but considerable complaint of inefficiency 
of this measure was heard, and in order that the best results be secured it is 
necessary to insist on thorough work with an apparatus capable of driving a 
fine mist to all parts of the infested leaves. 

The outbreak of the Hessian fly noted for the northwestern part of the 
state has been watched during the past season, but in most of the localities has 
been less serious than in 1896. In many fields there was a certain amount of 
injury, a small proportion of the wheat falling down from the attacks of the 
insect, but in most cases this was so slight as to attract but little attention. 
The matter is of importance, however, as a slight increase would result in a 
marked reduction of the crop. 
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Owing to the extreme danger of the appearance of the San Jose scale in the 
state we have naturally given close attention to this pest. While no occurrences 
have as yet been detected in the state, there is of course the probability that 
it has gained a foothold in some quarter, but without as yet attracting such 
attention as to bring it to our notice. Early in the season a press report was 
distributed and published in the papers of the state, calling attention to the 
dangers of introduction, and in Bulletin No. 36 an illustrated article is included 
80 that it is hoped any possible occurrence may be immediately recognized. 

No effort should be spared to prevent, if possible, the introduction of this 
formidable pest, or the prompt extermination of it in any locality where it may 
gain a chance foothold. It is known to winter well in Minnesota and to be a 
most serious pest in many of the northern states, so we must look upon it as a 
menace to the fruit industry of the state. 

LIFE HISTORIES OF LEAF HOPPERS (JASSID.E.) 

SPECIES AFFECTING GARDEN CROPS. 

The Agallia. — The members of this genus are all small, compact little leaf 
hoppers from one-fourth to one-eighth of an inch in length, with short, trans- 
verse head, and stout bodies entirely concealed by the thick elytra. In color they 
are either grayish or slaty, according to the species. There are usually two round 
black spots on the head between the eyes, and in most of the species another 
pair on the pronotum, together with various other dark markings The different 
members of the genus are widely distributed throughout the world, the greater 
number of species, however, occurring in North and South America. 

The species are very difficult of separation and little has been published in 
regard to their food habits or life histories. During the past season the three 
following species have been under observation and their larvae and the general 
facts of their life histories determined. In order to correctly determine the 
species under observation, as well as those sent in from other states for deter- 
mination, a systematic study of the genus was undertaken, the complete results 
of which will be published elsewhere.* The genus was found to be separable 
into three groups, of which the three species treated are typical illustrations as 
far as structural characteristics of the adults are concerned, and the known 
facts in regard to the larvae and life histories of the other species indicate that 
they too will be found to be very similar within the groups. In general the 
species were found to be widely and generally distributed and subject to little 
variation except in depth of color. The three species treated, though by no 
means limited to that area, are all that are now known to occur in the northern 
and eastern part of the United States, while in the southern states constricta 
replaces 4 punctata and extends along the Atlantic coast to New York, but it 
is in the southwestern states and down into Central America that the majority 
of the species occur. The species are all single brooded, in northern latitudes, 
at least, and the larvae agree in feeding on stems near the ground and hiding 
under rubbish. 

A. punctata Prov. (Plate I, Fig. i). — This is the broadest one of the three 
species, being only a little more than twice longer than wide. In color it is 
an obscure yellowish brown, shading to smoky on the elytra, with two large 
round black spots on the head between the eyes and another pair near the 
hind margin of the pronotum. Length, one-sixth inch (4 mm.) 

The larvae are short, stout, reddish brown forms very unlike the adult in 
appearance, so much so that they have been mistaken for adults of another 
8 
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fimily and so described; the head is flat and bears two "horns," thin, fiat pro- 
cesses extending forward between the eyes; the thorax is broad and flat while 
the abdomen is compressed and armed on top with a deeply notched crest, the 
body is covered with small hair bearing tubercles, and to these adhere small 
particles of matter adapting it to its surroundings. 

The eggs are rather large for the size of the adult, being one mm. long, 
slender, slightly curved their whole length, round at one end, tapering to a 
slightly flattened acute point at the other. 

Life history: The adults appear early in the spring and may be fouDd 
feeding on the different food plants until late in June. They were the most 
abundant about the middle of May, and frequent examination showed that 
the eggs are not deposited until late in the month or early in June. The larvae 
appear in July, and develop slowly throughout the fall, becoming nearly full 
grown to pass the winter and issue as adults in the spring again. 

Its natural habitat seems to be in shady woods, where !the larvae conceal 
themselves in the dead leaves, etc., and feed near the base of the stems of a 
number of species of compositae, cruciferae che nipodiacae, etc., but its eco- 
nomic importance comes from the fact that it finds in horseradish, cabbage, 
spinach, sugar beets, and other garden vegetables the shady conditions essen- 
tial, and it was on horseradish and sugar beets that the larvae were found in 
the greatest abundance, and from which most of the observations were made . 

Remedies: Where these insects become numerous upon a cultivated plant 
the most effectual treatment known at present is the kerosene emulsion spray, 
and to be most effectual it should reach the protected larvae at the base of the 
leaves. 

Agallia novella Say (Plate I, Fig. 2). — This species is about the same length 
as the preceding, but much narrower, the general form being wedge-shaped, 
narrowest behind, color reddish or slaty gray,^with two spots on the head, as in 
4.punctata^ two more on the pronotum, placed much further forward than in 
that species, nearer the middle than the back margin; in addition to these, 
there are two small spots just within and behind the eye, and a narrow light 
line along the middle of the elytra. Length, one-sixth inch (4 mm.) 

The larvae are smaller, but very similar in form and color to those of 
4 punctata, except for the shape of the head, which is entirely different; the 
head has a sharp upper margin projecting upward between the eyes; this pro- 
jection is slightly cut in the middle, forming two saucer-like lobes; they are 
more active than those of the preceding species, and can spring several feet 
when the plant is disturbed, making them more difficult of capture or observa- 
tion. They occurred at the same time and on the same plants as those of 
4 punctata, and the only difference noted was that the males were as common 
as the females, while in the latter species the males are apparently very rare 

Agallia sanguinolenta Prov. (Plate I, Fig. 3).— This species is very differ- 
ent in appearance from the two preceding, being much flatter and more com- 
pact, the elytra are variously ornamented and the veins dark and distinct, 
while in the former two the elytra were unicolorous and the veins light. The 
head is proportionately longer, with two large spots, the pronotum may be 
entirely grayish or with dark markings, but not in the shape of two round spots; 
the elytra vary much in color, being often nearly transparent, with only the 
veins dark, but in the darker forms there is a dark saddle with a light center. 
Length one-eighth inch. The larvae are very plump, active little forms, whitish, 
with two dark spots on the head, a number of lines on the thorax and a black 
ring around each segment of the abdomen. 
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This species prefers open, sunny locations, and occurs in great abundance 
in almost every conceivable situation except damp and shady woods. The 
adults deposit eggs early in the spring, from which the larvae appear toward 
the latter part of May, the earlier ones becoming full grown by the end of June, 
while the majority continue well into July and some as late as August; the 
adults may be found from the first of July on through the season, hibernating 
over winter to deposit eggs in the spring again. From the early appearance 
of the larvae it may be that some of the eggs are deposited in the fall, and if 
such is the case those females probably die, as every female examined in early 
spring contained eggs. 

In cultivated areas they feed largely upon clovers, especially white clover, 
doubtless because it is not so rank a grower and does not shade them; they also 
feed on a large number of weeds and garden crops, and have been noted particu- 
larly on sugar beets. 

SPECIES AFFECTING ORCHARD AND SHADE TREES. 

Macropsis apicatis O. & B. (Plate II, Fig. i). — This is a bright pea green 
species, nearly one-fifth of an inch (5 mm.) long and something less than half 
that wide; the head is very short and rounding, scarcely longer on the middle 
than at the eyes; the pronotum is large and strong with numerous fine trans- 
verse wrinkles; the elytra are strong slightly leathery, longer than the body, 
with somewhat irregular, raised veins and the surface covered with fine white 
hairs. 

The eggs are white, nearly one millimeter long, and one-third millimeter 
wide, slightly spear shaped, one side nearly straight, the other swollen near 
the head and cut off obliquely at the smaller end. The eggs destined to pass 
the winter are deposited just beneath the epidermis of the smaller twigs, 
and almost invariably in a transverse position, sometimes obliquely, and often 
from two to four or five in a series side by side. Evidently a check or slight 
rupture of the epidermis furnished the point of entrance for the ovipositor, 
as eggs are almost invariably adjacent to such a check and at right angles 
to it, and a slight elevation or swelling is the only surface indication of the 
presence of the eggs. 

They may be so plentiful as to give a rough appearance to the bark in 
places, and while not apparently producing distortion of the twigs, prob- 
ably because they are placed so close to the surface as not to affect the 
gp'owing tissue, the fact that many of the twigs affected are deadened at the 
tip would indicate possible injury in this manner. The eggs occur mainly on 
the under surface of the twig, but whether this posititon is to give the ^g'g more 
uniform conditions by protecting it from direct sunlight or to the avoidance of 
strong light by the adult, or some other reason, is a matter of conjecture. The 
deposition of the summer eggs has not been observed, but it doubtless coin- 
cides with that for the winter brood. 

The larvae are stout and short, similar in color and shape to the adult, but 
entirely covered with coarse bristle-like hairs, rendering it easily recognizable. 
Larvae and adults were found in abundance on the new growth at the end 
of the twigs of Honey Locust, towards the end of June, occurring in hundreds 
on a singletree, and although isolated trees, trees in hedgerows, and those in the 
native timber were examined, as well as others in different parts of the state, 
none were found entirely free from this insect. The larvae had all issued by 
the last of the month, the adults remaining abundant until towards the end of 
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July, another brood of adults appearing later in September and on into Octo- 
ber, and the eggs were deposited late in the fall, being found in the twigs dar- 
ing November. The larvae and adults seem strictly confined to the one host 
plant, being found on the young stems and in the axils of the smaller twigs. 
Where these occilr on shade trees of special value .they could easily be 
destroyed by the use of kerosene emulsion in early summer. 

Bythoscopus distinctus V. D. (Plate II, Fig. 2). — General form similar to 
the preceding, about one-third smaller, head green, reduced to a curved line 
bordering the rounding pronotum, narrower than the dark brown eyes. Pro- 
notum greenish, coarsely pitted with black, darker behind eyes; scutelluxn 
triangular, green, with the corners black; wings with a broad band at base, the 
tip and a narrow band before it, black. In light specimens the whole wing is 
of a grayish slate, except for a black spot in the place of the middle band. 

Larvae stout green forms with thicker, blunter heads than the adults, nearly 
straight margined, with a few long hairs projecting forward; body large, plump, 
abdomen ridged above, the sides with a flap-like margin which fits around the 
sides of the leaf stem or twig on which the insect rests. 

This species occurs in abundance on black walnut and butternut and adults 
have been found on hickory and hackberry, but only where they were adjaceat 
to the first named trees. Full grown larvae and freshly issued adults were 
found the second week in June; a few days later the larvae had all issued, the 
adults remaining abundant until into July. The second brood of larvae 
appeared before the middle of August, the adults again in the latter part of 
September, to hibernate and deposit eggs in the spring. 

Genus Pediopsis, — The members of this genus are all very similar in form 
and appearance, though widely different in color. Though closely related to 
the two preceding genera, they may be distinguished by the fact that the lines 
on the pronotum all run towards the tip of the head, while in the former two 
they run across. The species all agree in being tree-feeders, both as larvae 
and adults, and as far as known are all single brooded, the time of appearance 
varying somewhat, but all agreeing in passing the winter in the ^%% stage. The 
genus as a whole is widely distributed throughout the temperate regions of the 
world, and each species usually confined to a single kind of tree or to those 
closely related. Though strongly and variously colored they invariably mimic 
the part of the tree upon which they occur, the larvae and adult often being 
differently colored and frequenting different parts of the same tree. 

Pediopsis tristis^ V. D. (Plate II, Fig. 3). — This is a large, narrow, grayish- 
brown species from one-fifth to one -fourth of an inch long (5-6 mm). The 
head from above appears only as a narrow line from the eyes around the 
angular point of the pronotum. The pronotum has a narrow light margin 
behind and is covered with fine light hairs. The wings are slightly trans- 
parent, setting off the dark margined raised veins, easily recognized by the 
face below, being light greenish with a large black spot in the middle below 
the eyes and a band on the margin above. 

The larvae are very similar in form to those of B, distinctus^ but the abdo- 
men is not as strongly ridged, and the head is broader. They are reddish- 
brown above, marked with whitish on some of the sutures, and with four dark 
margined light spots in the form of a square on the body. The whole surface 
is covered with fine white hairs, giving a light reflection. The face is light 
with a large black spot as in the adult. The species seems to be strictly con- 
fined to plum trees, to which it is admirably adapted in color. They were 
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found to occur most abundantly on the native plums, but have been taken from 
cultivated varieties. The larvae appear in May and have all issued as adults 
by the end of June. The first adults appear about the third week in June and 
are found abundantly throughout July, disappearing before the middle of 
August. 

Pediopsis trimaculata Fh. — This is a small, dull-brown species with from 
one to three pale spots on the wings, and in fresh specimens the body is 
covered with a yellowish bloom, making it appear much lighter. It is about 
one-third smaller than tristis^ lacks the black spot on the face and the promi- 
nent veins on the wings; otherwise it is very similar in appearance. 

The larvae.are like the preceding in form, somewhat smaller, reddish-brown 
in color, the face being entirely dark brown, there are two white stripes run- 
ning the full length of the abdomen and the crest is white behind the middle 

They occur on plums with tristis^ usually in greater abundance than that 
species, but their color so closely mimics that of the bark, even to the powdery 
' bloom" of* a young twig, that unless they move they are scarcely discernible, 

Pediopsis viridis Fh. — The females of this species are about one-fourth of 
an inch long (6 m. m.), similar in form to the others, but of a uniform leaf -green 
color when alive, changing to a yellowish-green in the dried specimens. The 
males are smaller, nearer one-fifth of an inch (5 mm.) long, and are dirty 
greenish or brownish in color. 

The larvae are of the usual patterns bright green with prominent red eyes 
the head is about the same length throughout as at eyes, the abdomen not as 
strongly crested. 

This is the most common species of the genus throughout the greater part 
of the United States, occurring on most, if not all, of the different willows 
The larvae appear in May and mature the last two weeks in June, the adults 
from the middle of June until into August. 

Pediopsis ferruginoidesV .'D.iVXdXt II, Fig. 4). — This is a very pretty rusty red 
species a little larger than z/trtV/if, being nearly one-fourth of an inch long (5 mm.). 
The females vary from reddish orange all over except for a large transparent 
spot between the ends of the wings to dark reddish brown — in this case the 
light spot extends clear across the wings, dividing the dark up into two parts. 

The larvae are yellow and brown in a general imitation of the adult, the head 
and pronotum yellow, the rest of the body brown with a transverse band across 
the back of the wing pads and another across the abdomen. 

They occur on the narrow leaved willows, very commonly. The nymphs 
were found early in June from which the males began to issue late in the month 
and the females by the first of July. The males soon after disappeared, the 
females remaining through the month. 

Genus Idiocerus, — This genus, like Pediopsis^ is composed of species that 
occur both as larvae and adults on different species of trees; they are also dis- 
tributed over the temperate regions of the world, a large number of species 
occurring in this country. 

Though very variable in size and color they agree closely in form, being 
characterized by their broad, short heads, the head across the eyes being wider 
than the rest of the body, the wings are long and usually narrow at the tip so 
that they appear wedge-shaped, very much as in Ag^allia novella ; they are, 
however, much larger than that species and are further distinguished by the 
antennae of the male, bearing a dark colored inflated disc-like portion near the 
tip. 
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The larvae can be distinguished from those of the other tree inhabiting 
forms by the broad head and the long, slender abdomen which is nearly round 
and lacks the crest on top and the flaps on the sides of the two former genera. 
They are mostly two brooded, some, if not all the species, passing the winter 
as adults. 

Idiocerus altematus Ficth (Plate III, Fig. i). — This common species is 
slightly over one-fifth of an inch (5 mm.) long, with a broad head curving around 
the pronotum, the middle bears a large reddish brown blotch, just outside of 
which on top there are two small black spots on a yellow band that extends to 
the eyes. The pronotum is reddish brown and usually there is a white stripe 
down the middle. The wings are partly transparent, the veins being dark in 
some places and light in others alternately, a light spot near the center of the 
sutural line. 

The larvae are usually greenish with brown rings on the abdomen; some few 
that occur in more exposed situations are brownish all over. There are four 
black spots in a line between the eyes in front, not seen from above. The brown 
rings on the abdomen are made up of about twelve hair-bearing spots on the 
hind margin 9f each segment. 

The eggs are about i m. m. long by 1-5 mm. wide, cylindrical, slightly 
curved, tapering gradually to a point at one side of the smaller end and cut off 
obliquely to an obtuse point on the opposite side at the large end. They are 
deposited in the young wood near the tip of a branch usually close to a bud, 
sometimes singly, more often three or four near each other; in either case the 
twig would enlarge at the spot and finally burst open and display the end of 
the t%% in the seam; if many eggs were deposited in a twig, as was the case in 
the cage experiments, it usually died, while if only a few were deposited in a 
place, as was the case in the field, it sometimes continued to grow although 
weakened and distorted. The final result on the trees under observation was 
that over one-third of the branches had their tips killed back or distorted, 
usually the main stem and the bigger branches being most affected, probably 
owing to their more rapid growth in the spring, offering a more favorable place 
for deposition than the slow growing side branches. 

Life history: The adults pass the winter under the leaves and rubbish 
in the woods, becoming active quite early in the spring; some eggs were 
deposited before the middle of May, and from then on nearly through the 
month. The first larvae were found the last week in May, when a number 
hatched in the cages and a few were found in the field, the majority not 
appearing until into June, the ^%% stage lasting nearly three weeks, in the 
breeding cage, where the temperature was fairly constant; probably a little 
longer under the changeable spring weather out of doors. The larvae burst 
through the projecting top of the ^%% and are active from the start. When 
first hatched they are nearly white, except for their red eyes; the head is 
nearly twice the breadth of the body. Within a few days they become green- 
ish in color and much larger proportionately. The larvae are abundant 
throughout June and well into July, the adults beginning to issue the first 
week, and from then on through the month, remaining abundant through 
August. The second brood was not as closely watched. The larvae were 
taken early in September, and the adults appeared soon after, remaining 
abundant until cold weather sent them under cover. 

Idiocerus brunneus O. and B. (Plate III, Fig. 3).— This is a larger species 
than alternatus ; scarcely longer, but much broader; easily recognized by its cin- 
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namon brown color. The head is very broad and shnrt, with two large black 
spots between the eyes, and two smaller ones including the ocelli. The larvae 
are very distinctly colored, being dark reddish-brown on the sides and across 
the wiDg pads, leaving a nearly round reddish or yellowish spot on the head 
and pronotuoQ, another on the abdomen between the wing pads, and an egg- 
shaped one behind, or the last two may unite. The whole body is covered 
with long, coarse hairs, and the antennae have a black spot, as in the adult. 

This species also occurs on willows, along with the preceding. The 
larvae become full grown in June and September, the adults being most 
abundant in July, and again in the fall. 

Idiocerus monoliferce O. and B. (Plate III, Fig. 2). — This is a larger species 
than alternatuSt and usually somewhat darker; over one-fifth of an inch (5.5 
mm.) long and one-twelfth inch wide across the head. The head is yellowish on 
top, with two black spots. Below this, on the face, is a black band from eye 
to eye. The pronotum is dark reddish-brown, with a light stripe in the 
middle and a spot on each side. The scutellum has a black spot in each cor- 
ner, and two small ones in the middle. The wings are nearly transparent, 
milky, with the veins black and white alternately in three rows of each color, 
being black at the tip and light at the base. 

The larvae are large, well marked forms. The top and sides of the head 
are dark brownish; near the middle a yellow patch, with two large black dots, 
these dots much nearer each other than in the adult. The body is yellowish, 
with a pair of brown spots on the pronotum, a few brownish marks on the 
wing pads, and the sides of the abdomen brown, leaving an oblong yellow 
patch on the top. 

The larvae were found on Cottonwood trees early in July. They were over 
half grown, and the adults appeared toward the last of the month. The larvae 
and adults are both well adapted in color to the mottled appearance of 
Cottonwood bark. 

Idiocerus verticis Say. — Still another species occurring on willow, and 
closely resembling a small altematus has been referred here. It is consider- 
ably smaller than alternatus and lacks the black marking of the head except for 
two black dots; the pronotum and wing are light while the scutellum bears a 
black spot in either angle. The larvae have not been determined. The adults 
appear the last of June and again in September. 

Idiocerus snowi G. and B. — This species is somewhat larger than alternatus 
being over one-fifth of an inch (5 mm.) in length, the head is not as broad or 
as rounding, being only slightly curved In front, color green, the eyes reddish 
brown, a stripe down the suture of the wing, and two small round spots on the 
head black. 

The larvae are stouter and have blunter heads than the former species. 
They are entirely light green except the eyes, which may be blackish, and two 
black spots on the head between them. They have the row of hairs on each 
abdominal segment as in alternatus^ but they do not arise from black spots, 
and the second pair of black spots on the head of that species is never present. 
This species has been found abundant on willows in sheltered situations 
and it is probable that it will be found to be a more southern species than the 
preceding one. The larvae were taken in June, becoming full grown by the 
last of the month. The adults were found very abundantly from the last week 
of June on into August and again late in September and on into October. 
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Idiocerus maculipennis Fitch. — This is a very bright, chestnut brown species 
with light markings. The head is very short and the eyes curve around the 
pronotum and do not standout as in the willow species; the face is light yellow 
with a red stripe down the middle and two large black spots on the sides above* 
There is a light spot on the pronotum, a V-shaped mark on the scutellum, and 
another of the same color on the wings; the outer margins of the wing are very 
dark except for a white patch before the tip. 

The larvae are dark reddish-brown, sometimes blackish in color, with broad 
blunt heads and prominent eyes. They are very active and though readily 
seen they are very hard to capture, dodging around a limb whenever 
approached. 

They occur very commonly on hawthorn and crab apple trees, the larvse 
appearing in May. The earlier ones mature in the middle of June and the last 
in the early part of July, the adults being common in the latter part of June 
and through nearly all of July. The adults were again common the last of 
August and early in September. 

Idiocerus provancheri V. D. — Very similar in form and color to the preced- 
ing, color more of a reddish-brown with a large oblique patch at the base of 
each wing yellow. They occur in less numbers along with maculipennis and 
evidently have about the same life history. The larvae are not separated from 
those of the other species. 

Idiocerus cratoegi V. D. — This species also occurs on the same trees as the 
two preceding, and usually in as large numbers. This season it was rarely met 
with, however, and no larvae were found. It is probably two-brooded as with 
the others, as the adults have been taken in former years both early and late 
in the season. 

The adults are rather shorter and blunter than the other two and are light 
green with six black spjts in two rows, two on the head, two on the pronotum 
and two on the scutellum. 

SPECIES AFFECTING GRASS CROPS. 

Genus Athysanus, — The members of this genus are, like those of Delta- 
cephalusy confined to grasses for food plants, both in larval and adult stages , 
Most of those, under observation have been found to be very closely limited to 
one kind of grass, and usually adapted both in size and color to harmonize well 
with their surroundings. It is hard to define the ^roup as a whole, but they 
usually possess bluntly pointed heads and broad wings, which may be longer 
or shorter than the body, often both forms occurring in the same species. 

A number of the species have been found to have but one brood in a year. 
The most of these, as commas colon^ striatulusy magnuSy etc., occur as laivae in 
the early part of summer, maturing soon after the middle of June, the adults 
common on into August, depositing eggs which remain over winter. Extrusust 
however, passes the winter as a larvae and matures in early spring, the adults 
common from the ist of May until into July. Of some of the smaller species, 
as curtisi (Plate IV, Fig. i) and obtutus^ two broods is the probable number, 
though little can be added to the former report, except that in the case of 
curtisi the first brood of larvae appear early in May, the adult males appear- 
ing the second week in June and the females the third, continuing abundant 
into August. From this time on the larvae of other species interfered with 
accurate observations, as in the former case. The larvae spoken of as occur- 
ring in July must have been of some other species. 
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Athysanus extrusus V. D. (Plate V, Fig. i). — Stout and short, over ooe-fifth 
of an inch (5 mm.) long and nearly half that wide, head short, no longer than 
the pronotuin, wings shorter than the body in one form which does not fly — 
longer with the wing fully developed in the other form which flics readily. 
Col.)r, brownish-yellow to dirty straw, usually with four irregular dark marks 
on the head. The male is somewhat shorter than the female and has a pair of 
long strap-like styles extruded from the abdomen behind. 

The larvae are short active forms, yellowish with reddish and fuscous 
markings after moulting, darkening up until they reach a chocolat * brown 
with fuscous markings on the head and four rows of white spots on the abdo- 
men. The legs and body are sparsely clothed with long stiff hairs. 

Life history: They are found only in shaded locations, occurring most 
abundantly on rich bottom land pasture where the underbrush has all been 
cleared out, leaving only the larger trees. Here the larva were found January 
1st, less than one-third grown. The day was warm and they were very active. 
They were again observed about the first of Apiil. Spring had fairly opened 
and they were a little larger than during the winter. They mostly moulted 
April 6th and again April 14th; the first adults began to appear abuut the first 
of May, these being males; the females began to appear a week later, and by 
the middle of May they had all issued. The adults were abundant from then 
on into July. Frequent examination showed that the eggs were not deposited 
antil late in June or July, from which the larvae hatch late in the fall and pass 
the winter in the larval state. 

Athysanus stHola Fall. — This species somewhat resembles the preceding in 
size and striation of the head, but is otherwise quite distinct; the head is much 
broader than the body, which tapers back to the narrow tip of the wings, color 
green, tinged with yellow, a narrow black line across the head between the 
ocelli and the margin black, sometimes a curved line on the pronotum dusky. 

The larvae are olive brown with markings almost as in the adult, the head 
is more pointed and there are two dots between the stripe and the margin and 
two more against the eyes. 

This species occurs only on low swampy ground; a few full grown larvae and 
an abundance of adults were found on a low, swampy meadow where a species 
of Juncus abounded. 

Athysanus striatulus Fall (Plate III, Fig. 4).— Another slender species, 
with long wings reaching well beyond the abdomen, about one-sixth of an 
inch (4 mm.) to the tip of the wing in the female, the male being shorter and 
much smaller; testaceous brown, with dark markings on the pronotum and 
wing; markings arranged in about three interrupted rows, sometimes obscure. 

The larvae are narrow, brownish forms, with a slightly more pointed head 
than the adult; the dark markings are nearer the margin, except two spots 
near the base; there is a row of spots across the pronotum, two pairs of large 
spots on the wing pads, and a smaller pair between the posterior ones. 

This species is found abundantly over grass areas of the prairie in various 
paits of the state. The larvae were found very common the last of May and 
on into June. The males began to appear by the middle, and the females a 
week later. The males disappeared by the second week in July, the females 
remaining until into August, the eggs having been deposited before the end of 
July. 

Lonatura catalina O. and B. (Plate IV, Fig. 2).— This is a very small species 
— so small that one cannot determine without a magnifying glass whether it is 
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an adult of this or the larva of some other species that is under consideration. 
It presents a very good illustration of the adaptation of the size of the insect 
to the size of the host plant. It is also interesting from the fact that it occurs 
in many different forms and colors, each one being essential to the existence 
of the species. It is in this respect somewhat comparable to a colony of ants. 
The most common forms are the short winged ones, in which the outer wings 
only cover about one-half of the abdomen and the inner ones are mere scales. 
These forms cannot fly and are never found away from a colony. 

The females are about one-tenth of an inch long (2.5 mm.), and are of a light 
brown-yellow color; the males are scarce one-twelfth of an inch long, and are 
of two kinds, one a bright orange-yellow and the other brownish black with a 
touch of yellow on the head. Besides these, there are long winged forms, in 
which both pairs of wings are well developed and extend beyond the body. 
The females are grayish-yellow, while the males are dark brown or nearly 
black. 

They are found on the species of Sporobolus that form rather thick, mat-like 
patches of grass, and there they occur in marvelous abundance. The larvae 
appear before the middle of May, similar in form to the short winged females, 
nearly white when small, becoming a lemon-yellow when full grown. From 
these larvae both the long and short winged adults appear before the middle of 
June. The short winged forms are the most numerous, and remain through 
July, depositing eggs for the second brood. The long winged forms remain for 
a few days where they have hatched and then fly away to start new colonies. 
The second brood of larvae appear in Jaly, from which the adults issue in 
August and remain through the fall. There appear to be fewer long winged 
forms in the fall than in the spring brood. 

They have been collected at Burlington, Little Rock and Sioux City, Iowa, 
as well as at Yankton, S. D., as commonly as at Ames, and they will probably 
be found to have as wide a distribution as the species of grass upon which they 
occur. 

As the grasses affected by this species are in some places of considerable 
value for pasturage, this insect assumes an economic importance far out of 
proportion to its insignificant size. 

Driotura gammaroidea V. D. (Plate IV, Fig. 3). — This is another species that 
occurs in several different forms. Though not as abundant where it does occur 
still it has been found from Iowa and Minnesota to Colorado and Wyoming, 
and as far south as Kansas, this probably due to its larger size, rendering it 
more readily recognized. 

The short-winged one occurs in two color forms, the more common one 
being shining black while the other one has the tip of the abdomen and the 
short wings that cover less than half of the abdomen orange yellow, the rest of 
the body being shining black. The females are about one-sixth of an inch 
(4 mm.) long and about half that wide, with a plump body and a short head; 
the males are shorter and rounder, the long winged form is shining black with 
broad leathery wings that reach to the tip of the abdomen. The wings are 
very broad at the tip and make this form appear much larger than the short 
winged form with its tapering abdomen. 

They appear on upland prairie regions where the grass most abundant is 
Andropogon scoparius^ and though there are usually a number of grasses 
mixed with this the probability is that this is the host plant. This species has 
not been found where this grass does not occur, and is most common where 
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there are but few other grasses presen t. The larvae are very much like the 
short winged formSi the head is a little w ider and the abdomen has a few coarse 
hairs. They pass the winter nearly full gr own and issue as adults early in the 
spring. The eggs are slightly more than one mm. long, cylindrical two-thirds 
their length, tapering to a rounding point. They are deposited about the mid- 
dle of May, from which larvae appear in June, maturing about the first week in 
July and continuing for about two months. Larvae appear the latter part of 
August and early September, becoming nearly full g^own to pass the winter 

Driotura robusta O. and B. (Plate IV, Fig. 4). — Another and very similar 
species to gammaroidea was found as adult and full grown larvae at Little Rock 
and Sioux City, Iowa, and at Sioux Falls, S. D., the first week in July, and 
larvae were taken at Audubon along with those of gammaroidea September 
25th, indicating that it has a similar food habit and life history. It has also 
been received from Colorado. 

The short winged forms are similar in size and general appearance to those 
of gammaroidea but for their gray color, being finely and irregularly mottled 
with black on a light ground; there is a complete collar across the pronotum 
and down around the lower part of the face. The larvae are reddish-brown 
with light stripe across the face and another across the abdomen behind the 
middle. 

Dorycephalus vanduzeei O. and B. (Plate V, Fig. 2). — Another still more gro- 
tesque species than piatyrhynchus was found on high upland prairie at Little 
Rock, Iowa, July ist. This makes the second species of this remarkable genus 
for Iowa and the third for the group, the only other known species having been 
found near the Ural river in Russia. 

This species is considerably over half an inch (14 mm.) long and only about 
one-tenth as wide; the wings in this form are about one-third the length of the 
abdomen, hardly as long as the head, and can be of no use. The head is long 
and leaf-like, the entire insect much resembling a straw. Two females were 
taken from the place where the most abundant grass, and the only one that 
would appear to have a stem large enough for the deposition of their eggs or 
for the adults to rest upon was Sporobolus cusfidatus. If their life history 
agrees with that of piatyrhynchus those taken were the last of the single 
brood, the males having disappeared before. They will doubtless be found to 
have a long winged form, as the species could not surv ive without some means 
of distribution and it seems probable that all the males will be long winged 
forms as in piatyrhynchus. 

Phlepsius altus O. and B. (Plate V, Fig. 3). — This is a shorter and stouter 
species than irroratus with a shorter rounder head and broader wings which 
are generally flaring at the tip. The head is only a little longer in the middle 
than at the eyes, about half the length of the pronotum. General color dark 
reddish-brown, from the innumerable fine lines and spots on a light ground, a 
number of clear white spots on the wings and a row of alternate white and 
black spots on the outer margin. The species of this genus are very much 
alike in color and it is only by very careful study of structural characters that 
they can be separated The broad short form of this species, however, sepa- 
rates it from the other species occurring in Iowa. 

The larvae are very broad and short, even more so than the adult, the head 
being longer proportionately. They are of a dark grayish-brown, sometimes 
with a reddish cast, being in fact dirt color as near as that color can be imi- 
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tated. They are found in abundance wherever Bouteloa hirsuta (Blue Grama) 
occurs. In Iowa this grass is only found on the high prairie land, usually cap- 
ping the hills, so that this species has a somewhat local distribution. Further 
west where the Grama grasses form a large part of the grazing this species 
may be expected to occur very generally. The species is single-brooded, the 
larvae appearing by the middle of May as small almost round gray specks 
clustered on the ground around or in amount the stems of the. grass clump, 
springing a foot or more away if disturbed. Toward the last of June they 
become full grown and may be found on the ground under the edge of the 
clump so closely resembling the dirt and rubbish as to be scarcely noticeable. 
The adults appear the last week in June and the first week in July and remain 
in decreasing numbers through August. 

Phlepsius nebulosus V. D. (Plate V, Fig. 4). — Very similar in form and color 
to irroratus but much larger, being about three-eighths of an inch (9 mm.) long 
and about one- fourth that broad; the head is less broad and less pointed and 
much thinner on the edge. 

The larvae are broad and flat with longer and flatter heads than the adult, 
the abdomen tapering to a sharp point, clear creamy yellow with innumerable 
fine brown points arranged in wavy lines, a light stripe down the middle and 
three rows of spots on each side of the abdomen, the outer row with black mar- 
gins. The eyes are dark red and there is a dark spot on either side of the tip 
of the head. 

Nearly full grown larvae were found the third week in June iii clumps of 
Panicum virgatum (Switch grass) feeding upright on the broad stems which 
they much resemble in color. Placed in the cage they issued as adults the 
first of July. Adults were taken from the last of June through July, seeming 
to stay closely to low ground where the grass occurs. 

EXPLANATION OP PLATES.* 

PLATB I. 

Fio. l.^AgdUia 4^pumctata: a adult; b nymph, lateral view: c nymph; d face; 
e wing; / female, male genitalia. 

FiQ. fL—AgaUia novella: a adult; b lateral, c dorsal view nymph; dface; 6 wing; 
/ female, g male genitalia. 

Fio. Z.—Agcilla sanguinolenta: a adult; b lateral, c dorsal view nymph; d face; e wing; 
/ female, g male genitalia. 

PLATE II. 

FiQ. 1.— Afoeropsis apiccUia: a adult; h face, c female, d male genitalia; e nymph; 
/ eggs in bark; g eggs greatly enlarged. 

biQ.2.—Bvtho8copvsdi8tinctu8: a adult; Z) face; c female, d male genitalia; ewing; 
/ nymph. 

Fio. 8.— Pediopsfe tristis: a adult; b face; c female, d male genitalia; e nymph. 

Fio. i.—Pediop8i8 femiginoides: a adult; b face; c wing; d nymph. 

PliATB III. 

FiQ. l.—Idiocerus aUematiut: a adult; b female, e male genitalia; dwing: e larva; 
//eggs In twig; flf egg. 

Fig. *£.—ldioceru8 monUifercB: a adult; b female, c male penltalla; d wing; e nymph. 

FiQ.S.—ldioceru8brunneiL8: a adult; b female, c male genitalia; dwing; e nymph; 
/ base, g tip of male antenna, greatly enlarged. 

Fio. i.—Athv8anu8 striatulus: a adalt; b female, c male genitalia; d wing, e nymph. 



* All the figures in these plates are from drawings made under the direct super- 
vision of the authors by Miss Charlotte M. King. All figures are enlarged, the natural 
size being shown by hair lines at side. 
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PLATS IT. 

Fig. 1.—Athy8anu8 eurtiHl: a adult; h face; e female, d male genitalia; e wing; 
/nymph. 

Fig. 2.-'Lonatura eaUUina: a long-winged female; b short-winged male; o short- 
winged female; d face; • female, / male genitalia; o wing; h nymph. 

Fig. Z.^Driotura gcvmmaroidea: a short- winged female; b long-winged female; 
cface; d female, e male genitalia. 

Fig. A.—Driotura robueta: a adult, short-winged female; b face; e female, d male 
genitalia; e nymph. 

PLATS T. 

Fig. h—AthysanuB extmuua: a short-winged female; b female, 6 male genitalia; 
d larva. 

Fig 2 —Dorycephaim vanduzei: a adult; b face; c lateral view of head; d female 
genitalia: e wing; / leg. 

Fig. A.—PHU'pHus aUus: a adult; b face; e female, d male genitalia; e wing; / nymph. 

Fig. i.—PhUpaius nebulosuB: a adult; b face; c female, d male genitalia; e nymph. 



BOTANICAL SECTION. 



L. H. PAMMEL IN CHARGE. 



I have the honor to report concerning the work of the botanical section for 
the biennial period. The botanical staff has given most of its time to a study 
of grasses, as this constitutes an important item for the farmer of Iowa. No 
other single agricultural product has as much value as the grass and hay crop. 
We have in connection with the chemical section, studied not only the more 
important native grasses, but the cultivated as well. We have also made a 
ipecial study of weeds, especially mustards, since many complaints were made 
in different parts of the state that these were a great menace to the proper 
cultivation of crops. A considerable portion of our time during the past year 
has been devoted to a study of corn. This work contains an account of smut, 
its injuries, corn rust, and. other diseases. We have also considered the rela- 
tion of corn to climate, and the improvement of our corn. 

We made some extensive experiments in the germination of corn. It was 
observed that much of the 1895 ^^^p germinated well, but the poor stand in 
many cases was due to abnormal and unseasonable weather. 

Mr. Ball has given special attention to a study of commercial seeds. In 
many cases seeds are not up to the required standard as regards germination. 

Mr. Combs has made a careful study of alfalfa spot disease, one of the most 
destructive enemies of the alfalfa. 

Jointly with Mr. Mead a paper was published on germs found in milk as 
delivered to the creamery. Tainted milk was due to bacteria. These germs, 
when isolated, had very characteristic odor. 
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HORTICULTURE AND FORESTRY SECTION. 



J. L. BUDD IN CHARGE. 



In experiments with new varieties of vegetables, cereals, or small fruits, 
important results can be reached in five years. But this is not true of exper- 
iments with forest trees, fruit trees, or ornamental trees and shrubs. The recent 
dry seasons and the general lowering of the water level have materially added 
to tBe value of the results of trials of forest trees, fruit trees, ornamental 
trees and shrubs planted from fifteen to twenty-one years ago on ^igh and 
low land. At this time only some very brief summaries can be given, on 
account of limited space. 

FORESTRY PLANTATIONS. 

In 1876 and 1877 about ten acres were planted with our leading native 
forest trees, four feet apart each way. The land selected was four knolls 
with thin soil, with the parts of the valleys between dry enough for plowing. 
The trees were all well cultivated until the tops shaded the ground fairly 
well. During the first ten years all species grew well on the high and low 
lands. With the advent of the dry season the trees were thinned on three of 
the knolls, while the fourth one, planted with green ash, has been left for 
thinning itself by the survival of the fittest. On knoll No. i, where the box 
elders have died or dwindled to scrubby, dwarfed specimens, as a rule, and 
the Catalpas are not much better, other species have made growth as fol- 
ows: Black oak, 43 inches in circumference, one foot above the ground; 
Riga pine, 43 inches; basswood, 39 inches; Austrian pine, 36 inches; red 
cedar, 23 inches; catalpa, 21 inches. In the case of the box elder and 
catalpa, the trees measured were the exception and not the rule. In the 
other cases, average trees, not too much crowded were taken. On low ground 
at base of knoll the box elder, catalpa, basswood and hard maple have made 
large and even growths. 

On knoll No. 2, the plantation was made largely with white pine and 
European larch, alternated with box elder and green ash. These nurse trees 
have been crowded out, as a rule. But where standing in open spaces on the 
hill they are small in size, low and scrubby. The white pine on the hill is the 
king tree. Many of the trees are 44 inches in circumference and 50 feet in 
height. The best larches are 37 inches around, and about as high as the pines. 
Both these species show an even stand, and are as good on the high as on the 
low land. On the low land the box elder and the ash have held their own. 

Knoll No. 3 was planted largely with black walnut and butternut alternated 
with box elder, white elm and green ash, with some black wild cherry. On 
the bottom black walnuts stand fifty feet high with stems twenty-nine inches 
around. The only tree among them not crowded out is the white elm which 
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in height and thrift is nearly its equal. In open spaces at some distance from 
the walnut the box elder is equal in diameter, but not in height. As we get on 
the hill the black walnut is dwarfed in size and bearing very diminutive nuts, 
and many have died from effects of the drouth. The butternuts grew well 
on the hill until the drouth came, but now are dead or have dead tops. As the 
belief twenty years ago was that the butternut was a high land tree no speci- 
mens were planted on the low land. The only good thrifty trees on this hill 
are the European larch and black wild cherry. All through this plantation the 
black walnut has crowded out and dwarfed or killed all species except the 
white elm, larch and black wild cherry. 

On the fourth knoll, with adjacent valleys, green ash was planted exclu- 
sively. With twenty years' growth the largest trees on low land are twenty- 
five inches in circumfereaee. On the high ground the trees stand much better 
than where alternated with black walnut, white pine and larch, but they are 
small in size. It is now evident that this plantation would have been materi- 
ally benefited by thinning ten years ago to eight feet each way. 

CONIFERS ON THE CAMPUS. 

Of the conifers planted on the campus during the past twenty years the 
species that have retained thrift and beauty in isolated positions in blue grass 
sod are white spruce. Black Hills spruce, silver spruce (Picea pungens), 
Douglas spruce, Douglas fir, Concolor fir, white pine. Black Hills pine, dwarf 
mountain pine, red pine, Riga pine, and some specimens of Austrian pine. 
Seedlings of the latter species seem to be variable in ability to endure extremes 
of temperature and moisture of soil. The black spruce, Norway spruce, com- 
mon Scotch pine, common fir and American and European larch do not stand 
drouth as well in isolated positions in sod as in the timber plantations. 

EXPERIMENTS WITH PLUMS. 

Twenty-one years ago we found on the college farm a plantation of the 
Miner plum with some half dead specimen trees of the Lombard. In the Iowa 
nurseries at that time these were the leading varieties. During the succeeding 
six years we picked up several native varieties that had neighborhood notor- 
iety. As instances we secured scions of De Soto from Wisconsin, of Rolling 
Stone from Minnesota, of Wolf from Page county, of Comfort from Pottawat- 
amie county, of Wyant from a town lot at Janesville, Iowa, of Bixby froni 
Edgewood, Iowa, of Maquoketa from Washington county, Forest Rose from 
Missouri, and the Pottawattamie from west Iowa. Some later we added to the 
trial orchard the Cheney from LaCrosse, Wis., the Hawkeye from H. A. 
Terry in west Iowa, Harts' De Soto from Clayton county, and other native 
sorts. At the summer meeting of the State Horticultural society, at Ames, 
fourteen years ago a majority of the members had never before seen a collec- 
tion of fine native plums. It gave an impetus to their culture, as did also our 
distribution of these varieties to amateurs in a small way over the whole 
country. 

In 1883 we introduced a number of varieties of the plum from Russia. 
These were also distributed in a small way. As none of the European plums 
came into bearing as soon as our natives, the Russian plums have been severely 
denounced by some nursery men. As it now appears they will have their 
greatest value in the south half of Iowa. At our last state fair the largest and 
best plums shown were of these varieties, and we have hundreds of reports 
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from those who planted ten years ago like the following from B. O. Curtiss, of 
Paris, 111.: " The Russian plums have come to stay. I have been planting them 
now for ten years and have not lost a tree. The Russian plums I have are all 
hardy, productive and superior in quality. The English plums, like Lombard, 
are tender in tree and are winter killed*when cold enough to kill peach trees." 
Over 500 amateurs in the south half of Iowa, Illinois and Indiana have made 
similar reports on about ten Russian plums and prunes that bear large and good 
fruit. Some of these are freestone and 2X inches in diameter. At Ames the 
past season the native plums were a failure while some of the Russians were 
well loaded. 

HARDY PEACHES. 

In 1883 we received some peach pits from Bokara in Central Asia and some 
scions from northwestern China. About ten varieties of these have proven at 
least 30 per cent hardier than any of the old varieties, and their fruit is 
large, freestone, and best in quality. We have had over 500 reports from the 
south half of Iowa and Illinois as favorable as the following: Hon. Silas Wil- 
son, of Atlantic, says of Bokara No. 3, that it is fully 30 per cent hardier 
than any of the old sorts and the abundant crop of fruit is of the largest size, 
freestone, and high in quality. M. J. Wragg, of Waukee; Dr. Powell, of Glen- 
wood, and many others have reported the trees hardy, fruitful, and that many 
of the specimens measure from ten to eleven inches in circumferences. Near 
Ames the trees planted twelve years ago are still alive and fruitful and even 
the past season were laden with fine fruit. 

RUSSIAN CHERRIES. 

A number of the varieties of the cherry were introduced by the writer from 
northeast Germany and south central Russia in 1883. They have been widely 
scattered in small lots for trial and some of them are a success across the conti- 
nent and some good varieties have proven hardy in north Iowa and even Minne- 
sota and Nortb Dakota. In Ames the past season near thirty varieties were 
laden with from two to four bushels of fruit. Some visitors from Rochester, N.Y., 
said that they had never seen so many fine varieties loaded with fruit in any 
one locality. Hon. J. G. Berryhill was also a visitor and made the same report. 
All amateurs, not prejudiced in favor of the old varieties as propagators, 
report in regard tg quality as does A. H. Terry, of Crescent, Iowa, who is an 
acknowledged judge of fruit. He says: "At Crescent not one of the Russian 
varieties will probably excel the Early Richmond in bearing, but in size and 
quality the most of them are vastly superior." 

When the college no longer sends out trees at a small price, as will occur 
after the spring of 1898, the superior hardiness of tree and size and quality of 
fruit will np longer be questioned. As it now stands it is admitted by all that 
they will thrive and bear where the old varieties are a total failure. 

RUSSIAN APPLES. 

The college began to send out the most promising varieties of Russian 
apples about sixteen years ago in a small way to those who agreed to give them 
careful trial and in due time to report on their behavior. They are now being 
reported on by over two thousand experimenters across the continent. The 
amateurs everywhere report prizes among them. This is true even in South 
California and Florida. But their main value will be in the cold north where 
of the old sorts only the Duchess and Wealthy succeed. In Minnesota the 
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whole recommended list at present are Russian varieties or Russian seedlings. 
In north Iowa we have many reports like the following written by M. £. Hink- 
ley, of Marcus, Iowa, after a visit in the orchard of P. F. Kinne, of Storm Lake, 
in north Iowa. He says: "The annual production for three years past has 
been from seven to ten hundred bushels. A dozen Russian sorts, all heavy 
bearers, are the special pride of the owner. Other fruit ventures in this vicin- 
ity lead to the belief that Storm Lake will be the Glen wood of north Iowa." 

Mr. Kinne writes: "Without the Russians, orcharding of all kinds would 
be a failure in north Iowa. With them, the north has great possibilities." As 
it now stands, each experimenter has from one to ten prized varieties. Even 
Mr. C. G. Patten, of Charles City, says of the Good Peasant: "It is a beau- 
tiful apple. The tree is as hardy as Duchess, and for both eating and cooking 
is of good quality. Its season is from December to February." When 
summed up, as reported by loo reporters, who have had them on trial for 
fifteen years, we find fully ninety varieties bearers of fine fruit for all seasons. 
As the years go on this statement will be more than verified. As to winter 
varieties, the statements made in Bulletin No. 3, of the Iowa Experiment 
station, are correct. As an instance, we say of Regal (No. 169): "A fine 
tree and early bearer. Fruit of medium size, and much like Rawle's Janet in 
color and flesh, and it keeps as well in north Iowa as the latter does when 
grown in the south district." Mr. P. F. Kinne, of Storm Lake, says of it: "No. 
169 is my pet winter apple, as yet. The tree is as hardy as Duchess; the fruit 
is of fair size, and it keeps like Ben Davis." Of No. 410 (Repka Malenka), we 
say: On dry soil, as hardy as Wealthy; season, late winter here, and at the 
north it has been kept until the next July. 

Mr. J. F. Swartzend ruber, of Kalona, Washington coanty, Iowa, says of 
Repka Malenka: " It is perfect in tree, in heavy bearing, and as a long 
keeper; fruit of medium size, well colored, mild sub-acid, and good for the 
table or kitchen. It is good in October, but keeps in perfect condition until 
April, and even later." 

In like manner we have reports from amateurs in regard to the keeping 
qualities, even in south Iowa, of Voronesh Rosy, Bogdanoff, Red Queen, Win- 
ter Aport, Boiken, Sklanka, Volga Cross, Zuzoff Winter, and a number of 
other varieties hardy in the north. 

Among the benefits connected with our wide distribution of the Russian 
apples, not the least one is the opportunity it gives for natural and artificial 
crossing with our old standard varieties. From them will come in the near 
future the hardy varieties that will defy the test winters, and yet higher in 
quality of fruit than some of the leading varieties now grown in the southwest. 

HARDY PEARS. 

The pear in all countries does best on high ground, with good air drainage. 
The Russian pears introduced by the college in 1883 are as hardy in tree as 
the Duchess apple. On high ground, in north Iowa, they grow rapidly; start 
each spring from the terminal bud, and in due time produce from fair to good 
fruit. Those who have planted in low ground, with black soil, have usually 
lost their trees by blight. Some of the hardy varieties are really good in 
quality. As in instance, W. H. Guilford, of Dubuque, writes: "TheGakov- 
sky (No. 347) pear you sent me bears well; is hardy, and free from blight. It 
is small, but really of high quality. This variety has made such a reputation 
here among orchardists that the demand for the tree cannot be supplied." 
9 
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We have many reports as favorable of other varieties where planted on 
exposed ridges at the north. In south Iowa the variety most generally com- 
mended of our distribution is the Mongolian Snow pear. This has done well 
in the south half of Iowa, on all dry soils, and it is a fruit of good size and 
high quality. 

SHRUBS AND ORNAMENTAL TREES. 

As far north as Winnipeg and Indian Head in northwest territory, we have 
distributed many fine flowering shrubs and small ornamental trees introduced 
by the college from Europe and the Amur valley in Asia. Professor Hays of the 
Minnesota Agricultural college said last week while vfsiting Ames: "On my 
trip to Manitoba and Indian Head last summer I was surprised to And in per- 
fect condition fine trees and shrubs sent out from Ames, such as a dozen 
varieties of caragana, the Russian snowball, Amur roses, some spiraeas, half 
a dozen species of the barberry, several honeysuckles, Russian lilacs, the 
Shrubby Artemesia and several others. Scarcely a nursery catalogue can be 
found in the northern states that does not advertise some of the shrubs of our 
distribution. 

OUR HYBRID FRUITS AND SHRUBS. 

Our most promising crosses and hybrids are from prepotent ironclad 
mothers that come near to reproducing from seed. As examples, we crossed 
the blossoms of the wild rose of east Europe (Rosa rugosa) with pollen of oar 
best garden varieties. The results have been a surprise, as in one generation 
we have secured double flowers and yet retained mainly the vigor and hardi- 
ness of the wild rose. With the gooseberry, we crossed the blossoms of the 
wild species of Manitoba with pollen of the Champion. In this case, about all 
the hybrids bear fruit of the size of the Champion, yet we retain mainly the 
hardiness of bush of the mother plant. 

With the apple, we have used prepotent mothers, such as Hibernal, 
Duchess, and the Anis, and pollen of our best known winter varieties. As far 
as yet fruited, the fruit largely follows the variety used for pollen, and leaf and 
tree mainly follow the mother. In our work of hybridizing the plum, we have 
used our best native varieties for mothers, and the pollen of the Japan varie- 
ties, mainly for the reason that the European sorts do not seem to cross readily 
with our native species. Wfth cherries and other fruits, we have adhered to 
the same principle of using prepotent ironclad mothers, and pollen from the 
best known sorts. 

CONTEMPLATED WORK. 

After the spring of 1898 the distributions to trial stations at a small price of 
fruit trees and shrubs now widely under trial will be discontinued. The pur- 
poses of their distribution are now accomplished. After testing and selecting, 
the new hybrids and crosses found worthy will be sent out to trial stations and 
those interested in advancing horticulture. The work of crossing will also be 
continued, as it is a very promising fleld of work in the prairie states since the 
advent of fruits hardier than the Duchess apple. Moretime will also be given 
to experiments in culture, object lessons in cordon and other training of trees 
and shrubs, and the extension of the college arboretum collections of shrubs 
and not least tabulating and recording the results of our trials and distribu- 
tions to trial stations during the past twenty years. 
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REPORT OF THE VETERINARY SCIENCE SECTION. 



DRS. M. STALKER AND W. B. NILES IN CHARGE. 



Those who have interested themselves in the plan of organization of the 
Iowa Experiment station are acquainted with the fact that the several sections 
into which the station work is divided are presided over respectively by pro- 
fessors in charge of corresponding departments in the College of Agriculture 
and Mechanic Arts. A veterinary section is thus provided for. The work of 
this division has been directed to the accomplishment of two objects, both, of 
course, relating to diseases of domestic animals. The first is the ascertaining 
of causes, the methods of control and the treatment of diseases of an obscure 
nature; in other words, the work of original investigation. The second is the 
dissemination of useful and practical knowledge to the farming classes. 

The legitimate field for this line of work seems naturally to be with com- 
municable diseases, as only those maladies which assume epizootic propor- 
tions are liable to entail losses of a serious nature. Fortunately there are few 
diseases affecting our domestic animals that are so readily communicable or 
so fatal in their effects as to be cause of special anxiety to our farmers. Under 
restrictive legislation Texas fever has ceased to be in any sense a dangerous 
scourge, and only occasional isolated outbreaks occur from shipment of 
infected animals within our borders from across the danger line. Glanders 
and farcy among horses are practically exterminated in the state, though the 
writer found half the counties infected about a dozen years ago. Since the 
tuberculin test has been applied to the detection of tuberculosis, that disease 
is being hunted out in our dairy herds and on the breeding farms, and should 
the best knowledge on this subject be carefully and systematically applied to 
its control, the worst of all diseases affecting man and the lower animals will 
soon be materially restricted in its ravages. Swine plague and hog cholera, 
which probably cause more loss in this state than all other diseases of live- 
stock combined, still exist without adequate remedy. It is not rational to 
expect a remedy for these maladies in the form of medicines for the cure of 
the disease. There is nothing in medical science to justify such expectation. 
The writer has claimed for fifteen years that the ultimate solution of the 
problem will be found in a rigid system of restriction and systematic dis- 
infection. When the same system of sanitary police supervision is exercised 
over this disease that is now in use for the control of scarlet fever in every 
well regulated city, it will disappear with astonishing rapidity. What are 
known as cornstalk disease and pseudo rabies still make their periodic appear- 
ance among our cattle. Both of these diseases furnish abundant undiscovered 
fields for the scientist. This department called the attention of the general 
government to these diseases some years ago, but the scientific explanations as 
to causes and remedies are still reserved for settlement. 
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The veterinary section of the experiment station does the larger portion of 
its work in localities where outbreaks of disease occur, and through laboratory 
methods of investigation. As yet no buildings have been erected for the pro- 
tection and care of experiment animals, where dangerous diseases can be 
safely dealt with. Small animals have been used for experiment work, but 
these have been confined in cages and by other extemporized methods. The 
erection of buildings adapted to the work of experimentation along these 
lines would greatly enhance the value of the work. 

I append a few short articles which will serve to illustrate the line of work 
and the character of information given to the public through this branch of 
the experiment station: 



INVR8TIGA.TI0N OF BOVINE TUBEE0ULO8IB. 

It is our intention to give in this bulletin, which is addressed especially to the 
farmers of the country, conclusions drawn from tests and experiments made at our 
station, as well as to present in a condensed form some additional and well established 
facts on the subject of tuberculosis. 

The interests involved are so vast, and the adoption of wise and efficient measures 
are so important, the subject should receive the fullest discussion with all the avail- 
able facts before us. Personal interest, and preconceived notions should not be 
allowed to influence our judgment. Recent discoveries and the application of new 
methods growing out of them, have led to the fear on the part of some that great harm 
is likely to be done the live stock interest. While much misleading and unprofitable 
discussion has been going on, science has been patiently observing facts and bringing 
new discoveries to light. 

Some points have been effectually settled, truth has been approximated on others 
and yet there remains for settlement many of the practical details in dealing with the 
subject. 

The scientific aspect of the question has made more uniform progress than the 
practical application of the facts discovered to the eradication of the disease. The 
scientist has only the difficulties of discovery to encounter. A variety of interests may 
be antagonized by the efforts at suppressing the disease and consequent opposition 
developed. 

Within the last few years there has been a general awakening to the vital impor- 
tance of this question all through the scientific world. The laboratories of the old 
world and the experiment stations of the new, are abundantly supplied with devoted 
students of sanitary science who are bringing every available means to bear on this 
question. From these diversified opportunities and fields of observation, the problem 
is being gradually wrought out. 

Investigators working Independently of one another have arrived at the same con- 
clusions on a number of points. This method is sufficiently conclusive in its results to 
set at rest discussion among scientists as to the trustworthy nature of the conclu- 
sions, and to furnish an intelligent basis for restricting the evil. It may be well to sum- 
marize at least a partial list of the facts on which experimenters are so well agreed as to 
leave little doubt as to their accuracy. Much of the ground has been gone over by the 
agricultural experiment stations of the more progressive states, with remarkable 
uniformity as to results. 

The following may be said to cover a portion of the ground that 'has been prac- 
tically cleared from doubt. 

(1) Tuberculosis of the lower animals is identical with human consumption. 

(2) It is an infectious disease. 

(3) The disease may be transmitted from man to the lower animals and from the 
lower animals to man. 

(4) Tuberculosis causes more deaths in the human family than any other disease. 

(5) Oows are especially susceptible to the disease, and are extensively affected 
by it. 

(6) Milk from tuberculous cows may convey the disease to the consumer. 

(7) Milk from tuberculous cows having non-affected udders may convey the 
disease. 
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(8) The flesh of tabercnlous animals may convey the disease. 

(9) A. large proportion of the cases cannot be recognised by clinical examination. 

(10) No other test yet discovered, than that afforded by tuberculin, can detect any 
considerable proportion of cases in the liylng subject, and this test is practically 
infallible. 

(11) Injections of tuberculin cannot produce tuberculosis, nor are the results 
harmful. 

Any one of these asseverations can be successfully defended by observations made 
on the part of experimenters of unquestioned credibility. Most of them have been 
verified in our own station work. 

It is now about a year and a half since the station began the work of applying in a 
practical way, and on a somewhat extensive scale, the tuberculin test. The purpose 
has been to satisfy ourselves as to the reliability of the test, the danger, if any, result- 
ing from its use, and, by conducting a series of tests In various parts of the state, to 
gather Information as to the prevalence of the disease. 

MXTHOD OT APPLTINO THS TS8T. 

For the benefit of those not familiar with the methods of making the test, a word 
of explanation will be in place. 

First, the temperature of every individual In ^e herd to be tested is carefully 
taken and recorded at intervals of two hours during the day preceding the test. The 
average of these readings will give a pretty accurate test of the individual tempera- 
tare of the several animals, which is recorded as the normal, with which any variations 
are to be compared. Before midnight of the day on which the trial temperatures were 
taken, the injection of lymph is made. This consists in injecting beneath the skin, 
with an ordinary hypodermic syringe, two cubic centimeters of tuberculin for every 
thousand pounds live weight of animal. The result to be expected is a more or less 
well marked rise in temperature shown by all individuals affected with tuberculosis. 
If the animal is free from the disease, no change of temperature will result. The rise 
in temperature will usually begin to manifest itself in from twelve to fifteen hours 
after the injection is made. From four to six hours later, the temperature in those 
showing reaction begins to decline, and gradually reaches the normal. It is upon this 
variation in temperature alone that reliance is placed for determining the presence of 
the disease. Every possible precaution should be observed, that the conditions may 
be the same under which the temperature was taken, before and after the injection* 
Varying conditions tend to slight modification of temperature, hence the necessity for 
the greatest precaution, that only the change resulting from the action of the tuber- 
culin may be shown. 

If a change of one and a half or two degrees occurs, this is sufficient evidence on 
which to condemn the animal. A rise of four or five degrees is not unfrequently noted. 
There is no well authenticated evidence that these marked differences in rise of tem- 
perature shown correspond to like difference In the severity of attack. 

BXIilABILITT OT THB TB8T. 

With this feature of the subject we are especially interested. If the results 
obtained should not show a fair degree of uniformity under like conditions, then the 
test may be discarded as useless. If the test proves a means of condemning healthy 
animals, it is a harmful and dangerous experiment, and should be discarded at once. 
If diseased ones fall to respond to the test, then it is to be regarded as a means of con- 
cealing, rather than pointing out, real dangers, and is worse than useless. With these 
thoughts before us, the work has been done with such attention to details as would 
insure a fair and impartial trial. 

The conditions under which we have been obliged to work have not always been 
such as to allow all the privileges we could have wished for, In order to obtain the 
fullest results. It has not always been possible to secure for slaughter all the animals 
showing reaction. And as a matter of course we have not had the opportunity of per- 
forming autopsies on any considerable number of those that failed to show any reac- 
tion. These are regarded as healthy and are not usually disposed of in a way to afford 
opportunities for post mortem. Out of eighty post mortems made on animals show- 
ing reaction, not a single case failed to give evidence of tuberculosis. And in no case 
where an opportuniby was afforded to examine the carcass of one failing to show reac- 
tion, was the disease found to exist. In other words, the test has not failed in a single 
instance In our experience. Occasional failures have been noted by other experi- 
menters. Whether this was due to lack of attention to details in the work, to want of 
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searching methods In examinlnff the cadarer, or to actual failure in the essential fea- 
tures of the test, we are not prepared to say. But it would not be a matter for surprise 
if there should be some contradictory results reported, owing to the many inexper- 
ienced hands into which the test has fallen. Our experience with the test, howe-ver, 
tallies so closely with the results obtained at other United States experiment stations, 
as well as scientific institutions throughout the world, that it may be said there is 
practically no disagreement among the workers in this field of investigation, as to the 
uniformity of the results. It may not be said of any drug in the pharmacopoeia, that 
it is infallible in its action; that it was never known to produce other than its gener- 
ally recognized effects, and that these invariably followed the administration. But this 
by no means breaks the law of uniformity or reverses the rule of action. 

The New Jersey experiment station in its bulletin after detailing experiments 
made, summarizes its conclusions by saying, *' Every case of undoubted reaction 
proved to be undoubtedly tuberculosis.'* 

The Wisconsin station where careful tests have been made, publishes the results 
In bulletin form and gives expression to the following: '* We have, then, in this agent 
a means of detecting the disease if we desire. The use of this agent is to be recom- 
mended." 

Dr. Law in a bulletin issued tropi the Cornell University station speaks of tuber- 
culin as possessing " The highest value as a test of tuberculosis in animals." He fur- 
ther says in the same bulletin, " This has now been employed on thousands of cows, 
and those who have used it most, value it most highly, whereas many who at first 
reported reactions in non-tuberculous animals are now acknowledging with Nocard 
that the fault has been mainly their own, for small tubercles were present but were 
overlooked through their failure to examine the bones and other organs." 

The same observations have been made by workers in the Maine Agricultural Col- 
lege Experiment station. In the published reports of that institution we read, " With 
suitable instruments and professional skill it is comparatively easy for one man to 
examine a herd of fifty animals in less than twenty-four hours and detect every case 
of tuberculosis that may exist there." 

The Massachusetts station, after a long and unsatisfactory attempt to-rid the col- 
lege herd of tuberculosis by the weeding-out process, decided to apply the tuberculin 
test. The bulletin ef the station in speaking of the effort to free the herd from this 
disease without the application of the test, says, " That in all probability we should 
never have been able to accomplish this is shown by a study of the records of the 
tuberculin test." Both those that reacted and those that did not, were slaughtered, 
and the accuracy of the test fully demonstrated. 

The North Dakota experiment station through its bulletin says: " We have taken 
pains to hold post mortems on all animals which have been tested up to date which 
yielded to the test, and in every one we have been able to demonstrate the presence of 
tuberculosis." 

The conclusions of the Bureau of Animal Industry are thus summarized : ** The 
number of instances in which the conditions indicated by the results of the injection 
do not conform to the conclusions founded on post mortem examination is so many 
times less the number of errors from all other methoos used to diagnose tuberculosis, 
and there are so many cases of tuberculosis which could not possibly be detected by 
any other method, that even they who are least inclined to favor the use of tuberculin 
cannot fail to recognize its importance." 

Our own station has had similar experience in dealing with the disease at home. 
No other means employed ever enabled us to free the college dairy herd from the 
disease, in every instance where post mortem proofs have been added to the findings 
of the tuberculin test, they have coincided. It is not necessary to multiply at length 
quotations from independent experimenters. They are to one and the same effect. 
But we have thought it worth while to present a very little of the mountain of evi- 
dence in support of this test to offset the reiterations of the objector. I have cited the 
most unbiased and trustworthy evidence; the observations of men employed by the 
government who have no occasion to become swift witnesses in support of any theory 
or any practice. Investigations carried on by the station authorities of Minnesota, 
Virginia and Arizona, the sanitary board of the Domioion of Canada and many other 
government stations and scientific bodies throughout the world might be drawn upon 
for added evidence to the proofs already furnished. 
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mwwmos ot tubsbcitlin oh thb h«aiah ot thb ahimal. 

The statement has so frequently appeared in print that the nse of tuberculin is 
harmful; that it induces tuberculosis, etc., that the results of our experience seem 
worthy of mention. ^ 

During the fall of 18B4,^n cows that had previously reacted to tuberculin, received 
a second and a third injection. These animals were situated on different farms, and 
recelred the same treatment as the balance of the herd. No bad results followed in 
any way and in no case was the process of the disease apparently hastened. 

During the spring and summer of 1806 three cows have been receiving regular injec- 
tions of tuberculin. At this writin« no unfavorable results have been shown. 

Dr. Pearson of the Pennsylvania Experiment station says in discussing the prob- 
able danger from the u«»e of tuberculin, '* The experience of the State Oollege Agricul- 
tural Experiment Station herd is also against this theory, because its members have 
now been tested with tuberculin three times, each time being injected in practically 
the same spot and not the slightest evil result has manifested itself, although the 
period of observation now extends over two and one -half years." 

A bulletin issued by the experiment station of Cornell University, after detailing 
a series of experiments on this subject, says, ** So far as there is evidence before us» 
everything points to the harmlessness of a single test dose on a sound animal system." 

The exi>erience of the Minnesota station f urnibhes conclusive proof of the same 
nature. 

TBM UNOCBTAINTT OT OTHBB TBBT8— THE MILK TBBT. 

It has not been alone the purpose of the station to prove or disprove the reliabil- 
ity of the tuberculin test, but to compare its value as a diagnostic agent, with other 
means of recognizing the disease. To this end a large number of tests have been 
applied to cows from which samples of milk had been subjected to examination. 

Much has been said through the public press in favor of this method of detecting 
the disease and determining the dangerous quality of the milk. Samples of milk taken 
from cows in charge of the experiment station, which are known to be tuberculous • 
were submitted to microscopic examination. These samples were declared to be free 
from the bacilli. This being the microscopic test of contamination there could be 
nothing done but to pronounce such samples free from danger as far as tbis test 
applies. However, as above stated, the cows have been proven tuberculous beyond 
question. Again, in ten herds, where from 6 per cent to more than 50 per cent had been 
pronounced tuberculous by the microsoopic examination of the milk, not a single case 
of tuberculosis could be found by the most painstaking te«t. Oonverselv, eight cows 
in one herd were proven by the tuberculin test to be affected. They were slaughtered 
and all gave the unquestioned proof of being tuberculous These had passed the ordeal 
of microscopic test of milk with a clean bill of health, though two of them were found 
on p )st mortem examination to have miliary deposits throughout the udder. 

These experiments have convinced us that the plan of microscopic examination of 
milk is altogether untrustworthy as a means of detecting the disease. 

PHTSICAIi SXAMINATION. 

In cases where the herds were being subjected to the tuberculin test, careful phys- 
ical examination of suspected and nonnsuspected cows have been made. These tests 
have proven to us that it is impossible to deteoc any considerable proportion of the 
cases in an affected herd, by the most careful examinations of this nature. Oases that 
have presented no evidence to the senses on which to condemn, or even tu suspect the 
presence of disease, have reacted to the test, and post mortem examination has in 
many cases revealed extensive tuberculous lesions. These have been found in all 
parts of the body, including extensive diseased conditions of the mammary glands. 

BZPXBIMBMTS IN TBBDING THB MILK OF TUBBRCULOUS COWS. 

The use of milk on experiment animals for the purpose of artifically inducing the 
disease in otherwise healthy individuals is a practical way of putting to the test, some 
of the theories as to sources of danger. If the milk from tuberculous cows, either 
taken in the ordinary way, or Injected directly into the circulation, can induce tuber- 
culosis, the fact becomes one of no ordinary moment. The significance of the experi- 
ment has a two-fold importance. 

First —It enables us to account for many cases of the disease in young cattle. It 
lias been shown by repeated observations that congenital infection is rare. However, 
calves but a few months old are frequently found to be infected. 
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Second.— If milk from tuberculous cows xK>sses8es infections properties, the health 
and safety of the human family becomes the important part of the question. If feed- 
ing the milk to lower animals under ordinary conditions will induce the disease, there 
is no avoiding the conclusion that it can be Induced in the ^man family under the 
same conditions. This experiment has been repeated with sufficient frequency, and 
under conditions to prove the certainty of results beyond question. If milk is con' 
tamlnated with the bacilli of tuberculosis, it will convey the disease. But under what 
conditions will the milk be so contaminated, is a question for separate solution. It 
has been vehemently claimed that only milk from cows with udders in which the 
disease was localized, was to be regarded as in any sense dangerous. 

An exhaustive series of experiments was undertaken by the trustees of the 
Massachusetts society for the promotion of agriculture, with a view of gaining light 
on this question. One of the experiments consisted in feeding twenty -one healthy 
calves on milk from tuberculous cows. At the conclusion of their experiment they 
report: " Of these twenty -one animals, eight, or over 83 per cent were shown to be 
tuberculous. That the cows from which the milk for these feeding experiments was 
derived were free from tuberculosis of the udder, is shown by the following table 
(table omitted) of their history, and the results of the post mortem examination." 
They draw the following conclusions; 

''The possibility of milk from tuberculous udders containing the infectious 
elements, is undeniable." 

" With the evidence here presented, it Is equally undeniable that milk from diseased 
cows with no appreciable lesion of the udder may, and not unfrequently does, contain 
the bacilli of the disease." 

Dr. McKenzie reports that in cases where there were no lesions of the udder, but 
where tubercular deposits were found in other parts of the body, the milk in 40 per cent 
of the cases proved to be infectious. 

This is in accord with the best evidence on this subject, and especially does the 
extensive scientific work of Bang, of Oopenhagen, coincide with these results. 

Our staiion made experiments on three calves from tuberculous mothers. Two 
were allowed to take the milk from the mothers. These cows were but slightly 
affected, the udders to all appearances being free from disease, and no bacilli were 
detected in the milk when examined under the microscope. Both of these calves 
developed tuberculosis. A third calf from a tuberculous mother was not allowed to 
take the mother's milk, but was taken as soon as born and kept on the milk of a cow 
that had been tested and found to be healthy. This calf never showed reaction when 
tested with tuberculin. It was slaughtered at the age of three months, and thorough 
examination failed to detect any sign of disease. 

This experiment tends to show that calves from tuberculous mothers are not neces- 
sarily tuberculous at birth, but that infection will take place when the udders are 
healthy and when there is no external evidence of disease. 

ORIGIN OF THB DI8BA8B IN IOWA. 

It is quite impossible to trace accurately the appearance of the disease in our state. 
We have known of its existence among our cattle for twenty-five years, and undoubt- 
edly it traces back to a very early period in the history of our cattle industry. We 
first became acquainted with it in herds of well bred cattle; especially those that 
were represented by imported individuals. Comparatively little was known at that 
time of the history and real danger from the disease, and nothing of the modern meth- 
ods of detection. But long before there were any laws on our statute books making 
provisions for control of contagious diseases, we assisted many of our breeders in 
their endeavors to get rid of tuberculosis by selecting out and destroying the affected 
Individuals in their herds. The introduction of imported animals was doubtless an 
important factor in the introduction of the disease. 

TO WHAT KZTBNT DOBS THE DI8BA8B PBXVAII< IN IOWA? 

The work done through this department during the last eighteen months; the 
occasional discovery of a seriously affected herd, and more frequently less severe out^ 
breaks, have led to the frequent repetition of this question. 

While a considerable number of tests have oeen made, and these in various parts 
of the state, we are not yet in possession of a sufficient amount of evidence on this 
point to furnish more than an approximation to a definite answer. The evidence of 
the existence of tuberculosis has been demonstrated over and over, but to attempt to 
deal with percentages, would be to enter the field of conjecture. It must be kept in 
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mind that tests baye been made wbere some form of disease was known to exist, or 
was believed to be present. The ansa8i>ected herd has not, as a mle, been tested. 
Under these circumstances, the number of case s found to be diseased In proportion to 
the whole number tested, will greatly exceed the general average of cases In the state 
to the entire number of cattle. Agalu, the proportion of affected Individuals In a dis- 
eased herd, varies greatly. The time during which the disease has existed, the con- 
ditions under which the animals have been kept, whether closely confined or In the 
open fields; these and many other conditions will have a marked Influence on the 
dei^ree to which the herd had been Invaded. We append the figures taken at random 
from tested herds, that will show the extent to which the disease prevailed In these 
instances. 

A.bout fifty herds have been tested In the counties of Black Hawk, Kossuth, Story, 
Boone, Page, Harrison, Sac, Wapello and Floyd. Taking 878 animals as they occur in 
these herds that were subjected to the test, 128 reacted and were pronounced tubercu- 
lous. These facts give some suggestions as to the distribution of the disease, and the 
per cent that may be reasonably expected to react in herds that are reported for exami- 
nation. 

HOW THB nrrXCTIOlT IS XXTSNDBD. 

A living vegetable organism, the bacillus tuberculosis is the reproductive agent 
which gives rists to the disease. When this germ finds lodgement in suitable tissues, and 
is uninterrupted by any antiseptic agent, or opposing force, it tends to multiply with 
a certain degree of rapidity, and the result in the affected tissue Is the deposit of 
tubercle. Any organ of the body may be assailed, chough lymphatic and other gland- 
ular tissue, the lungs, liver and spleen are parts particularly prone to be the seat of 
disease. Any animal affected with the disease becomes a center of Infection from 
which the disease may spread. Its distribution is never rapid, but a single case In a 
herd is certain to be followed by others in the course of time If unrestricted co-habltar 
tlon Is allowed. The bacilli are coughed up or expelled from the body through ether 
channels. These may be at once conveyed to the body of a susceptible animal, or they 
may lie In a dried and dormant condition for months and be revived Into activity when 
implanted in a suitable soil. Every individual going out from an affected herd becomes 
a menace to the animals with which it is brought In contact. Doubtleas the sale of 
breeding stock has had more to do with the general distribution of the disease than 
any other one agency. A general indictment cannot be enbered against the breeding 
stock of the state, but many of our breeders can testify to the trouble they have expe- 
rienced in their endeavor to free their herds from the scourge. 

IirrLUSHOX OT MANAGXMSNT on aXTflNDING INFIOTION. 

The fact Is admitted by Investigators generally, that the character of the buildings 
exert a certain Influence, either for or against the dissemination of the disease. It is a 
universally admitted fact that cattle kept in ill-ventilated, underground bams, with 
inadequate air space, furnish favorable conditions for Increased contaminatlen. This 
has been our own observation In conducting examinations on herds so situated. This 
fact has been emphasized to the extent that some have come to the conclusion that 
this cause alone furnishes practically all the explanation that is necessary to account 
for the disease In our herds. Not so. Bad sanitary conditions can no more originate 
the specific poison of tuberculosis than the virus of smallpox can be developed by the 
same methods. Both diseases may be aggravated and the cahos multiplied by such 
exposure, but neither disease can be so generated. It Is by no means true that exten- 
sive Invasion of any given herd Is to be found only when the animals are kept under 
such conditions. Some of the very worst outbreaks we have investigated were con- 
fined to animals that had never been kept in barns. In one herd of forty-one animals, 
six had died during the latter half of the summer, and ten more were found diseased 
by the tuberculin test. These were all slaughtered and the tubercular conditions ver- 
ified by post mortem examination. This herd was at pasture, and had never been kept 
Indoors. From another herd of twenty-eight animals five died in the course of three 
months. The tuberculin test found nine additional cases. These had never been kept 
in any better quarters than in an open plank barn. Here were two herds that led 
practically an out-of-door life, yet they were both rapidly dying out. The station has 
made abundant observations of a similar nature in other instances. If an infected 
individual Is brought into a herd of perfectly healthy animals, it becomes a menace to 
the health of that herd, no matter what the conditions are under which the cattle are 
kept, so long as they cohabit in an unrestricted way. Let no man flatter himself that 
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his herd is safe in the presence of a single case of tabercnlosis, no matter what the 
extent of acres over which they may range. Tme, these favorable conditions will 
lessen the chances of infection, but they cannot remove them. Several Instances have 
come under our observation where badly affected animals came from the best kept 
breeding herds In the state. 

Oases that are fairly established may be hastened rather than retarded by outdoor 
conditions, when these mean exposure to all the Inclemency of the unfavorable season. 
The protection of a comfortable barn, though not in the very best sanitary condition, 
may prolong life beyond the period that would be reached were the creature forced to 
fight for existence against storms and sudden changes of temperature. 

WHAT ABB THB SYMPTOMS OF THB DI8BA8E? 

This is one of the questions most frequently asked by the farmer. It is a difficult 
question to answer, because of the extent of detail involved in making a full statement^ 
of the case. From what has been previously said in thesn pages, it will be understood 
that almost any organ of the body may be the seat of disease. The symptoms will be 
correspondingly various. The pulmonary type, or that form of the disease in which 
the lungs are extensively affected, may be said to be the typical form. In nearly all 
esses where the disease Is allowed to run Its course, the evidence of lung affection will 
become apparant before death relieves the animal. This form of the disease is 
attended with difficult respiration, high temperature, frequent and feeble pulse, pain- 
ful cough, failure of milk, emaciation, diarrhoea and finally death. Occasionally the 
first symptoms may be severe lameness from tubercular deposits in the articulations. 
Swelling and abscesses about the throat and the udder of cows, are not unf requent 
manifestations. When non-vital organs are the ^rst seat of the disease the animal 
may continue In a fair state of general health for months, and even years. Doubtless 
there are occasional cases of final permanent recovery. The disease in nearly all cases 
assumes a chronic type, which is misleading to the owner. But it must be accepted at 
qnce and for all, that it is Impossible to detect any considerable proportion of the cases 
at any given time, by the most searching physical examination of the expert. If it is 
the fixed purpose of the owner to find the real extent of the infection in a diseased 
herd, he must have recourse to slaughter, or apply the tuberculin test. 

BVIiATION or MBAT AND MILK SUPPLY TO PUBLIC HBALTH. 

That the mortality in the human family from tuberculosis exceeds the death roll 
from all other infectious diseas s put together, Is a generally admitted fact. Statistics 
place the death rate from this cause as high as 14 per cent. At some of our Indian 
agencies where the habit of eating uncooked meat is a general one, the mortality 
statistics show that 50 per cent of the deaths is due to tuberculosis. It is a very difficult 
matter to determine approximately how much of the mortality from human con- 
sumption Is to be attributed directly to infection from the lower animals. The causes 
in most of the cases are so hidden in obscurity that a definite explanation is impossible. 
But there Is abundance of positive proof and still more collateral evidence to show 
that the food supply derived from the animal kingdom is no small factor in the dis- 
tribution of the disease 

There are few experimenters, who h%ve been close observers of these phenomena, 
who cannot cite cases that point at least in the direction of these conclusions. 

One case came under our observation where five young people between the ages of 
twenty and thirty years died of consumption from one family during a period of two 
years. Not a trace of the disease had ever been known in the family of either the 
father or mother of the victims. On the farm where the deaths occurred we found 
seventeen cases of tuberculosis in the herd of cattle, and others had died before the 
investigation was m>tde. 

Another bit of history in connection with a diseased herd that was under test, is 
worthy of mention. A mother and child died; the mother from undoubted consump- 
tion; the child from intestinal trouble highly suggestive of the same disease. The 
cow that had supplied milk to the mother and child was tested and found to be tuber- 
culous. Post mortem examination of the cow revealed a badly tuberculous condition 
of the udder. Similar observations on the part of other station workers and practicing 
physicians have been made so frequently that the conclusion is unavoidable that to 
some extent to our meat supply, and in a much larger way to our milk supply can be 
traced many of the cases of tuberculosis in the human family. 
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HOW CAN HVAI^THT HVBD8 BM SBOUBID, AND HOW CAH THBT Bl KSPT niB« 

FBOM DI8I0ASB? 

This is tlie practical qaestion toward which all the others tend. It is of little con- 
sequence to know that disease exists unless that knowledge can be made to aid us in 
averting the evils we have found. The means by which total extermination of the 
disease can be accomplished, do not seem 'to be in sight. Bo long as there remain 
cases of consumption in the human family, there remains the possibility of occasional 
reinfection of boTines. But the probabilities of infection from this source are remote, 
and should not be taken as arguments against any restrictive measures that might be 
adopted. 

While absolute extermination of the disease at onoe may not be practical, we believe 
jt to be entirely feasible to so far restrict its dangers, as to render them of slight con- 
sequence^. The state has already wir.h small expense, eradicated the disease in a con- 
siderable number of dairy herds. A.nd what is of more value to the public at large than 
freeing these herds from disease, it has demonstrated the possibility and the practica- 
bility of the plan, and has done much to educate the people as to the sources of 
danger. The result is that many owners of herds have voluntarily, and at their own 
expense, had the tuberculin test applied, and the diseased animals destroyed. The 
work the state has done is in this way being supplemented; and the practice of .testing 
dairy cows Is likely to have a very large Increase in the future, without the aid of com 
pnlsory measures. Once the herd is free from disease, it can readily be kept in this 
condition by exercising due precaution in the introduction of fresh stock. Dairymen 
who have had unfortunate experience with the disease have adopted the practice of 
admitting none but tested cows to their purified herds. This practice, if uniformly 
adopted, would very soon render the dairy herds of Iowa free from tuberculosis If in 
addition to these precautions, similar vigilance were exercised over the introduction of 
l)reeding stock to the herds, the chief sourceH of infection could thus be shut off. If 
restrictive measures of this kind were applied to these two classes of cattle, practically 
all the cases of tuberculosis in the state would soon be found, and its ravages reduced 
to the minimum. The measures adopted 'in a few score of dairy herds in the state, if 
applied to the remainder, would go very far toward eradication. It is possible to reach 
most Important practical results without the expenditure of large sums of money or 
the sacrifice of Important interests. 

A.11 animals suffering from the disease in any of its stages should be at once 
removed from contact with other cattle. It is our Judgment that any plan which con- 
templates keeping tuberculous animals on the farm, and attempting to avert danger by 
seggregation and other like precautoniary methods, will defeat its own ends. The less 
the number of possible sources of infection in the country the more successful will be the 
efforts at eradication. Buildings where tuberculous animals have been confined are to 
be regarded as infected, and no healthy animal should be assigned quarters in such 
enclosuretlU thoroughly disinfected. 

It is true a single test may not in every Instance free the entire herd. After-infec- 
tion may take place. It would be wise in those cases where a number of badly affected 
animals have existed, to take the precaution of applying additional tests some months 
after the first. A.11 this involves care, the expenditure of a certain amount of money, 
and the occasional loss of an animal. But the animal already suffering from an infec- 
tious and highly fatal disease, can not be considered to possess any high value. The 
Incoavenience and expense attending such precautions are small in comparison with 
the loss and risk Involved in allowing the disease to run its natural course in the herd, 
and the sale of dangerous products for human consumption. 



HOa OHOLEBA AND SWINE PLAQUE. 



BT W. B. NILXS. 

The subject of hog cholera is such an important one to the people of Iowa that a 
hrlef article in these pages setting forth some of the main facts that have been 
observed in our work*here, and elsewhere by others, seems warranted. While we have 
nothing to offer in the way of a specific cure and cannot point out the way by which 
the disease can be easily eradicated, a careful study of the facts herein set forth will 
enable the painstaking swine owner to more successfully deal with the two prevalent 
epizootic diseases of swine— hog cholera and swine plague. 
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The above named diseases are often desoribed under the name of hog cholera, but 
It Is now recognized by scientists that two diseases exist, due to different germs (bac- 
teria) and presenting somewhat different symptoms. Both are widespread and may 
exist In the same herd, also In the same animal, at the same time. As It requires a 
rery careful study of an outbreak of swine disease— the after-death examination of 
several that have died or been killed for the purpose and a bacteriological study of 
the blood and organs— before It can be determined whether but one or both diseases 
are present, It has not been definitely learned which disease Is most prevalent. Our 
experience In this state goes to show that here, at least, the two diseases are often 
associated and that uncomplicated swine plague Is seldom met with. The experience 
of the writer In another state (S. 0.) points to the same coocluslon. Hog cholera Is 
probably the most prevalent and the cause of the greatest loss. 

Both diseases are due to a specific virus, and communicable from one animal to 
another. The germ of hog cholera differs from that of swine plague by being slightly 
larger, having power of movement In liquids, and by developing outside the body 
when conditions are favorable. The virus of both diseases enters the body of the hog 
with food and drink, or In the Inspired air. 

When the disease, usually known as cholera, first appeared among Iowa hogs, is 
not definitely known. The probabilities are that the disease was originally Imported 
from England and appeared In Iowa and the adjoining states In the late fifties. From 
this time OD, outbreaks became more frequent, until In 1878, when the commissioner of 
agriculture appointed ten Investigators to study the disease In thc«e sections of the 
country where It most extensively prevailed, one was assigned to Iowa. Since that 
time the disease has more or less extensively prevailed every year. In 1886 the state 
veterinarian stated in his report that ** hog cholera probably occasions more loss 
directly to the stock growing Interests of the state than all other diseases combined.*' 

The affection varies greatly In the extent of Its ravages from year to year. In 
some seasons the number of outbreaks Is comparatively small, while In others the loss 
Is very great. In the past two or three years the disease has prevailed as an epizootic 
over a greater portion of the state. Director Sage, of the Iowa Weather and Orop 
Service, shows In his recent report that for the past season the loss has been 20 per 
cent of the entire number of hogs In the state. 

The symptoms of both hog cholera and swine plague have been so often described 
that a detailed description of them Is not necessary here. In the main the symptoms 
of the two affections are very much alike, and cannot be differentiated by the casual 
observer. 

Partial or complete loss of appetite, a tendency to lie about In bunches In the nest, 
more or less coughing, and a purple color of the skin most marked along the abdomen 
and Inside the thighs, are among the most prominent Indications of disease noticed. 
In some outbreaks diarrhoea will be an early and constant symptom, while In others 
the reverse will be the rule. Again the disease may for some time attack only young 
pigs, assuming such a mild course that the true nature of the affection will nqt be sua- 
pected. In different outbreaks the symptoms vary so much that the most experienced 
may not be aole to diagnose the trouble without making an after-death examination 
of one that has died. I wish to call especial attention to this fact, that one herd of hogs 
tuff eriaia from cholera may present entirely different symptoms from another h^rd Ttavino the 
same disease. For example: During the past summer a well qualified veterinary sur- 
geon wrote me regarding a swine disease raging In his neighborhood which he did not 
diagnose as cholera, but which from his description I am satisfied was genuine 
cholera. Correspondence with a Nebraska farmer who had written to an agricultural 
paper, and had been Informed In reply that his swine had Indigestion or some other 
complaint due to Improper feeding, revealed that his herd also had genuine hog 
cholera; for when Instructed what to look for after death the characteristic changes 
of cholera were observed. Much has been written about " so-called cholera," and the 
statement Is often made that "in the. fall and early winter all diseases of hogs are 
reported as cholera." Other diseases of swine are no doubt occasionally reported as 
cholera, but it is my belief that such a mistake Is not often made, and I wish to state 
emphatically that when a large per cent of a herd of swine die and apparently the 
same disease occurs on neighboring farms, the disease is either hog cholera or swine 
plague. A few other diseases may cause considerable loss in a herd, especially of 
young pigs, bat I have yet to find an Instance where a majority of even a single herd 
have died from another cause, and anyone having disease In his herd. Involving a 
considerable per cent, should be suspicious of one or the other of the above mentioned 
diseases. 
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While the symptoms may be obscure, and the first attacked in the herd llDger so 
long with a mild attack as to throw the owner off his guard, an after^eath examina- 
tion, especially on an animal that has been sick for some time, will reveal the presence 
of one or the other of the diseases under discussion. Hog cholera being principally a 
disease of the intestinal tract, the greatest changes are looked for there. The moet 
characteristic occurs in the first part of the large intestine. Small, circular patches, 
slightly elevated above the surrounding membrane, and varying in size from a pin 
head to a quarter dollar, usually dark in color (sometimes of yellow cast), are found on 
the inner wall, near where the small gut enters. These ulcers, as they are termed by 
Dr. Salmon, of the bureau of animal industry, are found best developed in an animal 
that has been sick for several days. When the patient dies suddenly, they will not be 
observed. 

In swine plague the chest cavity is the principal seat of the disease, and the lungs 
will be found inflamed and more or less adherent to the chest wall. Large portions of 
lung tissue are often completely hepatlzed (solidified), and frequently the chest cavity 
contains a considerable quantity of serum. As before stated, both diseases may exist 
in the same animal, and then the intestinal and lung changes may be seen in the same 
subject. 

A more practical question, and one much discussed at the present time, is: " How 
are these diseases originated, and how communicated from place to place?" For a 
proper understanding of these questions, it is necessary to remember that both affec- 
tions are communicable and due to a specific germ, without which the disease will not 
exist. Being due to a specific virus, spontaneous origin is imposHlble, Just as Is the 
case of glanders in the horse or smallpox in man. No system of feeding, or exposure to 
bad sanitary conditions, or any other sort of treatment, will originate, without the 
presence of the specific germ, any oommuntoable disease of man or beast. 

Remembering that the presence of the virus is essential to the production of an 
outbreak of cholera, it will be leadily understood that the diseased animal is the most 
dangerous source of infection. A careful study of cholera outbreaks shows that very 
many of them can be easily traced to animals that have been purchased and brought 
into the herd while sick, or after having been exposed to the dlses^e, or to wandering 
animals from adjoining farms. Two years ago outbreaks were started in many sec- 
tions of the state by shipping in stock hogs from Nebraska. Many o( these Nebraska 
hogs had been exposed before shipment, and consequently became conveyors of the 
disease wherever they were taken. It is true that there are many other ways by which 
the germ may be carried, for example, by beasts of prey, carrion birds, streams of 
water, feet of attendants in muddy weather, e^c, but the living diseased or exposed 
animal must always be regarded as the most dangerous of all. 

Recognizing that the disease has its origin in a specific germ which was probably 
imported from England, and Is kept alive by herds in different sections of the country, 
and that the disease spreads by being communicated from diseased herds to those 
unaffected, the question arises as to what part may be played by secondary causes? 
At the present time some writers contend that while the presence of the germ may be 
essential in the production of an attack, it cannot alone produce disease; that it must 
be assisted by other causes. The same ground has been taken regarding cholera in 
man and tuberculosis in cattle. The writers referred to contend that as the greatest 
loss prevails in the corn growing belt, the almost exclusive corn diet is the necessary 
assisting factor in producing the disease, and that if a mixed diet were fed, the disease 
would be much less prevalent. Others contend that as the outbreaks usually 
occur at that season of the year when new corn Is being fed that the green corn is 
actually the cause of the disease; others think that our Improved breeds of swine have 
such a low resisting power that they contract the disease when the bacon breeds would 
escape. Let us notice these theories briefly. 

First— Is the hog cholera germ alone capable of producing disease without the aid 
of other causes? After a study of many outbreaks affecting different breeds kept 
under different conditions, I am firmly of the opinion that virulent cholera virus will 
produce an outbreak of cholera without the action of secondary causes. It is true 
that there Is some difference in the suscf^ptiblllty of animals to the plague, and also a 
difference in the virulency of the germ from different outbreaks. No breed of swine, 
however, can be considered exempt from cholera. I have seen the celebrated razor- 
back on his native heath die as rapidly as our most improved breeds in the north. 
The celebrated bacon breeds also readily contract the disease when exposed, as was 
shown the past season at the experiment station. I am satisfied that the greatest 
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loss occurs in the corn belt, principally because more hogs are kept and the chances of 
communication are better. The keeping of an animal In vigorous health by obser-vlng 
the proper rules of sanitation and feeding, will render It to a certain extent less liable 
to any disease, butsmch care will not grant Immunity against our swine epizootics. 
I have stated that In some Instances the germ Is more ylrulent than at other times. 
This, and the difference In susceptibility that animals may possess, probably accounts 
for the mildness of some outbreaks and the ylrulency of others. When a herd having 
great resisting powers is exposed to virus from a mild outbreak, a mild form of cholera 
win result, and vice versa. There are probably several factors which may Influence 
the severity of an outbreak. The condition of the soil, temperature and amount of 
moisture present, no doubt play Important roles. Again, a mixed outbreak of the two 
affections may be more severe than an attack of hog cholera or swine plague alone. 
Bad sanitation I consider renders more assistance In the spreading of cholera than all 
other secondary causes. This does not act so much, as some suppose, by weakening 
the animal, as by rendering the development and transportation of the germ easy. 

The theory that the disease is caused by feeding new corn has nothing to support 
It except that the disease Is usually prevalent In early fall when new corn is being fed. 
There Is no connection between the two. It happens to be the case that In the fall of 
the year the climatic conditions are favorable for the development of the hog cholera 
bacillus. At the same time In the year the corn crop Is maturing and farmers begin to 
feed It. In the human family typhoid fever most often occurs In the fall of the year, 
but the physician does not attribute It to any particular diet people may eat at that 
time. The fact is that hog cholera and typhoid fever are very similar diseases and 
always rage most extensively In late summer and fall because conditions outside of 
the body are then most favorable for the development of the virus. New corn may 
produce Indigestion (very seldom does however) but never cholera. We may leave 
this part of the subject by repeating that our swine epizootics are specific diseases 
caused by living germs, and that while there are secondary causes that may Increase 
the susceptibility to disease and assist In spreading the contagion, none of them will 
cause an outbreak without the germ. On the other hand the virus may be sufficiently 
virulent to cause a fatal outbreak. In the most vigorous well cared for herd. The last 
is also true of other animal diseases, and he who would protect live stock against 
Infectious and contagious diseases by other means than by excluding the virus, makes 
a fatal error. * 

The most practical question of all Is: What shall or can be done to prevent the 
great loss which occurs yearly. For twenty years the disease has been very prevalent 
and for more than ten years the cause has been known and sanitary measures recom- 
mended, calculated to arrest the spread of the trouble, and yet the disease Is as 
prevalent as ever. Practically no progress has been made so far In dealing with It. 
Must the great loss continue, or will a cure or preventive be discovered? Oan the 
plague be stamped out by the application of the vigorous measures recommended by 
some, or how can It best be dealt with? These are Important questions and ones not 
' easily answered. Much might be written regarding the use of drugs. For years we 
have frequently heard that this one and that one had a cure for the disease. The past 
season these "cures" have been more numerous than ever, and yet not one of these 
compounds has stood the test when applied to the treatment of different outbreaks of 
the disease. I have already explained that the disease may be mild or severe, and that 
In some herds a majority recover without treatment. This difference In vlrulency 
makes much difference In the apparent results of treatment, so that If a medicine be 
used In a mild outbreak, recovery may be the rule, while If used in a very virulent 
outbreak, all may die. 

In view of these facts I unhesitatingly say that whatever reputation has been 
gained by any one of the cholera compounds, has been obtained by Its being used when 
the disease was mild or when the animal would have recovered without any treatment. 
I have heard breeders state that after trying a preparation two years in succession 
with apparent good results, it utterly failed the third year. 

The preparation tried and recommended by the Bureau of Animal Industry acts in 
a similar way to other cholera mixtures. It appears to do good in some herds; in others 
It is of no merit. When tried on the agricultural college herd it was of no apparent 
benefit, either as a preventive or curative agent. It is not reasonable to suppose, in 
my opinion, that any drug or combination of drugs will prove a specific for hog cholera. 
There is no specific for typhoid fever and cholera In man, nor other diseases of a like 
nature. While I have no faith whatever In the successful treatment of virulent hog 
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cholera or swine plague, I do DOt wish to be understood at dlscoaraging the ase of 
drui;^ altogether in the management of these affections, for no doabt recovery can be 
assisted in mild attacks by proper medication. The practicability of treatment even 
in these cases may be qaestioned, for the cost of medicine and time spent in adminis- 
tering is often in excess of the benefit derived, and unless the herd be so situated that 
medication can be carried out without great expense and bother, the administration of 
no drug whatever is adyinable. A purgative at the outset of tbe disease, followed by 
some antiseptic like carbolic acid or hypotiulphite of soda, will give as good results as 
anything. 

Since it Is becoming more generally understood that treatment is of little avail, 
more attention is being paid to preventive measures. A number of years ago Doctor 
Billings, then of the Nebraska Experiment station, announced with much posltlveness 
that he could prevent the disease by Inoculation. I deem it necessary to refer briefly to 
this bubject, as Doctor Detmersand one or two others during the past season have 
quite extensively advertised for herds uf inoculate, contending that their method was 
a success. Inoculation for tbe prevention of hog cholera, tried by the bureau of 
animal industry, at an early day, and practiced later by Billings, Detmers and others, 
consists of injecting beneath the skin of the animal to be protected a small amount of 
an artificial culture of hog cholera bacteria. The culture is obtained by inoculating 
beef broth with blood from a cholera hog. In other words, the hog is inoculated with 
a small amount of hog cholera virus—an amount supposed to be so small and attenu- 
ated in virulence that sufficient disturbance will be set up in the body to render the 
animal immune, but not to cause cholera. 

A study of the work along this line shows that very different results follow the 
Inoculation of different herds. A variable per cent of animals Inoculated are pro- 
tected against cholera. Some continue susceptible and contract the disease when 
exposed, and others contract cholera as the result of the inoculation. The results of 
Inoculation made during the past season are far from satisfactory, and the fact that 
the disease may be started by this method of Inoculation where It did not exist before, 
renders prevention by this means somewhat hazardous, to say the least. Even if this 
dangerous factor could be eliminated, I do not believe a large enough per cent are pro- 
tected to render inoculation of much value. 

A few years ago the chemist of the Bureau of Animal Industry announced that 
the blood serum of small animals which had been artificially rendered immune against 
cholera, could be used to render other animals immune More recently, Dr. Peters, of 
the Nebraska Experiment station, who has recently begun work along this line, 
announces that by repeatedly Inoculating tbe horse with a virulent hog cholera cul- 
ture, it can be rendered so Immune that Its blood serum can be used to protect swine 
against cholera. This is another application of the serum therapy treatment of 
disease. 

While it has shown that Immunity can, in some cases, be produced in this way, a 
sufficient amount of work has not yet been done to determine the degree of success and 
practicability of the method. In the serum therapy treatment proper there is no dan- 
ger of starting an outbreak of disease, as no hog cholera bacteria are injected, as is the 
case when Inoculation, according to the method of Billings or Detmers is practiced, 
and If a sufficient degree of Immunity can be produced to protect, the method will have 
much to recommend It. In a late paper, however. It is announced that this method is 
more successful when a small amount of cholera virus Is used along with the serum, a 
combining of serum therapy with Inoculation. It would seem to the writer that the 
use of a virulent virus along with the serum, complicates the treatment and renders It 
open to some of the objections brought against inoculation as practiced by Billings 
and others. It is also the opinion of the writer that if tbe loss Is to be prevented by the 
use of a therapeutic serum that two serums will be necessary, one for hog cholera and 
one for swine plague. This also applies to inoculation 

Should the serum therapy treament prove practicable, it will be of much service in 
preventing the ravages of swine diseases, but sanitary rules and regulations must con 
tinue to offer the best solution of the trouble. There can be no question but what If a 
well organized system of sanitary science and police could be put In force, our swine 
epizootics would soon cease to cause serious loss. While it may not be possible to com- 
pletely stamp out these diseases on account of the great extent of territory involved, 
and the length of time that the virus lingers about the premises, the loss can be so 
much reduced as to be of little moment. Such efficient regulations cannot be put in 
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force by swine raisers, but must come from the general goyernment or state, and in 
the main would consist of destroying some herds, quarantining others, and of a thor- 
ough supervision of all swine traffic. 

The writer is firmly of the opiolon that much more should be done by the swine 
owners themselves than is being done. One of the very essential things in resisting 
the ravages of the affections under discussion, is for the i»eople to accept the findings 
of investigators and try to put into effect the advice given, Instead of giving heed to 
the theories of those who have no knowledge of animal diseases, as many are inclined 
to do. 

As already indicated, the most essential preventive measure is the excluding of all 
sources of contagion. To accomplish this result, it is very necessary th^t all swine 
bouRht for breeding or feeding purposes, should be quarantined for at least thirty 
days before being placed with the herd, and that the water supply be carefully looked 
after. Water from deep wells is always preferable; th%t from streams and surface 
wells may become polluted with cholera germs. The herd most completely shut ofF 
from the outside world during cholera times, li^the one most liable to escape. 

After the disease appears, something can be accomplished by separating the herd 
into small banches kept some distance apart, by cremating the dead, and by disinfect- 
ing the yards and pens by the free use of lime or crude carbolic acid. If the farm is 
re-stocked with swine, new yards should be provided 

For ten years or more the true cause of cholera has been known and the proper 
rules and regulations for its suppression recommended ; but instead of following the 
advice given, many have given prominence to such supposed causes as the feeding of 
new corn, breed of swine, worms, and otiiers, which have been much discussed to the 
exclusion of the real issue. If every swine raiser would remember the main facts, 
viz: th it the disease is communicable, occurring only as the result of the presence of 
the cholera or swine plague germ; that the sick or exposed hog is the usual carrier of. 
the virus, that the disease is incurable, and would then do the best he can to exercise 
the necessary precautions to prevent disease reaching his premises, the great annuftl 
loss would be very greatly reduced. Such work on the part of swine owners In 
co-operation with sanitary police work on the part of the government, would soon 
place us in a position where the epizootic diseases of swine would give us little trouble. 



REPORT OF CHEMICAL SECTION. 



J. B. WEEMS IN CHARGE. 



I have the honor of presentiog the following report for the chemical section 
for the biennial period of 1895-1896, 1896 1897: 

The work of the section has been largely of the nature of investigations upon 
various subjects, among which may be included the following: Analysis and 
examination of substances used for adulteration of butter and cheese; the native 
grasses of the state, in connection with the botanical section; soil moisture, in 
connection with the agricultural section, and the investigation on the chemical 
composition of sugar beets now in progress. 

A large amount of analytical work has been carried on for the other sections 
of the station, and for others where the object was of such nature that it could 
be considered to be of public interest. 

The equipment of the section has been increased as may be seen when com- 
parison is made between the inventory of 1895 ^^^ i?97- These additions to 
the equipment of the section will enable to carry out most of its work without 
the hindrances due to lack of proper equipment. 
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Not. 1, 18Q6. Not. 1 18 07 
Value of chemicals • 14808 I K9.84 

Value of apparatus 1,636.81 8,05550 

Value of offloe furniture 81.26 186.^ 

Jl- Total value I l,7o6 09 • 8,971.04 

FINANOIA.L 8TA.TEMBNT IOWA AOBIOULTUBAL OOLLBGB EXPERIMENT 
STATION IN AOOOUNT WITH THE UNITED STATES APPBOPBIATION| 

DIBITS. 

To receipts from the treasurer of the United States as per appro- 
priation for fiscal year ending June 80, 1890, as per act of con- 
r gress approved March 8, 1887 • 16,000.00 

0BBDIT8. 

Salaries. I 7,84086 

Labor L887.09 

Publlcailons 1,06344 

Postage and stationery 41 3 67 

Freight and express 638 67 

Heat, light and water 483 68 

OhemiCHl supplies 506 48 

Seeds, plants and sundry supplies 1,134 43 

Library 2183 

Tools, Implemevits and machinery 287.40 

Furniture and fix rures 305 20 

Scientific appa'-atus 33.35 

Traveling expenses 338.66 

Oontlngent expenses 16 40 

Building and repairs 396.14 

Total! f 16,000.00 

We, the undersigned duly appointed auditors of the corporation, do hereby 
certify that we have examined the books and accoants of the treasurer of the 
Iowa Agricultural College Experiment station for the fiscal year ending June 30, 
1896; that we have found the same well kept and classified as above, and that 
the receipts for the year from the treasurer of the United States are shown to 
have been $15,000, and the corresponding disbursements $15,000, for all of 
which proper vouchers are on file and have been by us examined and found 
correct. 

And we further certify, that the expenditures have been solely for the pur- 
poses set forth in the act of congress approved March 2, 1887. 

(Signed) 

W. M. Beard'shear, 
[seal.] E. W. Stanton, 

Auditors, 
Attest: 

W. M. Beardshear, 

Custodian, 

IOWA ABGBIOULTURAL OOLLEQE EXPERIMENT STATION IN AOOOUNT 
WITH THE UNITED STATES APPROPRIATION, 

DEBITS. 

To receipts from the treasurer of the United States as per appro- 
priation for fiscal year ending June 30, 1897, as per act of con- 
gress approved March 2, 1887 115,000 00 

OBBDITS. 

Salaries $ 0.681.16 

Labor 8,210.36 

Publications 846.87 

Postage and stationery 459.43 

10 
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Fr iirht and ez iresfl f 56S.06 

HeMT. light and water 99t.3i 

(-hemlcal supolles 306.30 

Bneds, plants and sundry supplies 1,000. )8 

Feeding stuffs 022.17 

Library 11.99 

Tools, Implements and machinery 39544 

Furniture and 6xtures ' 4000 

S'lentifiir apparatus 10904 

LivH8tock 316 01 

TravHlln r expenses 398.92 

Gontinitent ezpe- ses 80 00 

Building and repairs 437.58 

Total t 16,000.00 

We, the undersigned duly appointed auditors of the corporation, do hereby 
certify t^ at we have examined the books and accounts of the treasurer of the 
Iowa Agricultural Coll* ge Experiment station for the fiscal year ending June 
30, 1897; that we have found the same well kept and classified as above, and 
that the receipts fnrthe year from the treasurer of th United States are shown 
t(» have been $15,000, and the corresponding disbursements $15,000; for all of 
which proper vouchers are on file and have been by us examined and found 
correc t. 

And we further certify that the expenditures have been solely for the pur- 

pv3ses set forth in the act of cong'-ess approved March 2, 1887. 

(Signed) 

W. M. Beardshear, 

[seal.] E. W. Stanton, 

Auditors. 
Attest: 

W. M. Beardshear, 

Custodian. 

It should be noted that the foregoing statement of the receipts and expend- 
itures of the experim nt station for the two years ending June 30, 1897, covers 
the fiscal years of the national government, and that these do not correspond 
with those of the college. This fact renders, of course, any comparison of the 
accounts in this statement with those in the reports of the treasurer aad secre- 
tary impracticable. 

Herman Knapp, 

Treasurer of Station, 



HORTICULTaRE AND FORESTRY. 

J. L. BUDD, PROFESSOR. 



CLASS ROOM WORK. 

Instruction in horticulture and forestry is confined mainly to the students of 
the agricultural course. But at all times we have s «me special students and it 
is an optional study in the ladies' course. In 1896, the freshman class num- 
bered thirteen, the s phomore class twenty-four, the junior class twenty, and 
the sei.ior class ten. In 1897, the freshman class numbered eighteen, the 
sophomore class twenty, the junior class eleven and the senior class eleven. 



1897.] HORTICULTURE AND FORESTRY. 147 

As in recent years no text-books are used except in the way of reference 
to books in tbe library. The system of lectures and note taking with questions 
on the preceding lesson, d scussions, and the use of class room and field illus- 
trations, have given best results in fitting students for positions in agricultural 
colleges and experiment stations, for nursery and orchard managers, and for 
the right kind of home development. 

INFLUENCE OF EXPERIMENTAL WORK. 

In the report of the experiment station on a prior page some notes are 
given on the experiments in horticulture and for< stry during the past twenty- 
one years. In this connection it is well to state that the extended work there 
outlined briefly has added materially in fitting students for their life work. 
Oar young men who have gone out as leaders in horticulture, and professors 
in agricultural colleges, have been usually successful, growing largely out of 
their joining theory with practice. In other words the det ils of all work in 
gardei^ nursery and orchards are quite as important as the class room 
instruction. 

While the present extended distribution of trees to trial stations will be dis- 
continued after the spring of 1898, tbe work in all lines will be continued on a 
smaller scale quite as useful for student drill and development. 

THE GREENHOUSE. 

In the biennial report of 1895, ^^^ writer stated, "As yet our station has no 
facilities for certain lines of experimental work under glass." With the 
advances in other lines of work of the experiment station we need room in the 
new greenhouse for valuable work in horticulture and agriculture, botany and 
entomology, and agricultural c hemistry. If durably constructed of iron, slate 
and glass, the erection and heating of the buildi ig will cost not less than $12,000 

The appropriation secured was only $5,000. With this amount Professor 
Trelease, of Shaw's garden, of St. Louis, has said we have the best, most dur- 
able and neatest stru ture for the amount expended that he has inspected. 
The palm house and room for specimen plants will answer fairly well, but are 
too small. The serious shortage is in the way of low structures for propagation 
and the practical work of the d fferent divisions of the station as outlined in 
the plan submitted two years ago. . 

With an additional appropriation of $35,000 for rose house and three exten- 
sions fifty feet long for the practical uses named our facilities would compare 
favorably with those of other leading agricultural colleges. 



VETERINARY SCIENCE. 



M. STALKER, PROFESSOR. 



When congress provided for the establishment of agricultural colleges in 
the several states, it evidently did so in view of the fact that certain lines of 
education were not maintained throughout the country with the degree of thor- 
oughness that ought to exist. Up to the time of this provision, no branch of 
industrial education had suffered more from neglect, or was in a more hopeless 
state of empiricism than veterinary science. At the time of the passage of 
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this act there was not in the United States a single institution that was entitled 
to the claim of being a veterinary college, measured by the standard of judg- 
ing such organizations at the present time. The Iowa Agricultural College 
was one of the first to take steps in this direction, and finally to adopt a course 
of study and invite students to its privileges. A faculty was organized, and a 
curriculum adopted. The management soon saw the necessity for a graded 
course of work, longer terms of study and more facilities than were contem- 
plated in the first inception of the idea. A three years' course of study was 
adopted, models and general museum materials were collected for purposes of 
illustration, a commodious infirmary was erected, lecture rooms and labora- 
tories were provided, and the whole equipment organized into a school of med- 
icine of the veterinary specialty. The idea was new to young men looking for 
college advantages, and was regarded with some degree of suspicion, as savor- 
ing of the novel and unreliable. 

Gradually a limited number of students became interested, completed the 
course and entered on professional careers. The results in a majority of cases 
were satisfactory, and gratifying numbers were enrolled for the course. The 
prosperous years of live stock husbandry were favorable opportunities, and the 
young graduate was in active demand. Everything went well until the almost 
unprecedented decline in horse values; and to some extent the same was true 
of other live stock property, when the services of the practicing veterinarian 
were less in demand. Such a state of afiEairs tended to discourage students 
from entering on a profession which was not so full of promise as formerly. 
The natural result was a decline in attendance. Meanwhile, the general gov- 
ernment began to want specialists in this line for the prosecution of its work. 
Some years before it had provided means for education along industrial lines. 
Now this same government naturally looked for results, and for such special- 
ists as its work demanded. The results were, that there proved to be an active 
demand for bright, well-trained young men to enter the bureau of animal 
industry to engage in its various lines of work. Colleges and experiment sta- 
tions were looking for educated veterinarians to take charge of their depart- 
ments, and it was soon found that there were places for all qualified men who 
cared to give up the regular practice of the profession for federal, state, and 
scientific situations. All this has brought abgut a reaction, and now young men 
with fair educational preparation are actively interesting themselves in veteri- 
nary studies. 

The college is well provided with facilities for its work in most lines, but 
there are certain additions which should be made to its present equipment. 
An additional building should be erected to contain an operating room and 
dissecting room. This should be erected in close proximity to the hospital, 
where all cases would be taken for surgical operations, and a separate floor 
should be fitted with cold storage and other facilities for a dissecting room that 
could be made available at any time during the summer months. Such a 
building could be erected and the necessary changes made in the present 
hospital for an amount not to exceed $6,000 or $7,000. This would place th& 
department in excellent condition for conducting all its lines of work in a 
satisfactory manner. 

A scheme of the course of study is presented, which will give a general 
notion of the line of work engaged in. 
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COURSE OP INSTRUCTION. 

FRESHMAN YEAR. 



FIRST TERM. 

Anatomy of Domestic Animals — 5 
Dissection and Clinics— 5 
English Language — 5 
Histology— 2 

Principles of Heredity — 2 
Military Drill— 2 



FIRST TERM. 

Botany, Pharmaceutical — i 
Chemistry, General — 3 
Dissection and Clinics— 5 
Materia Medica — 5 
Physiology— 3 
Zoology — 2 
Military Drill— 2 



FIRST TERM. 



SECOND TERM. 

Anatomy of Domestic Animals — 5 
Elementary Botany— 2 
Dissection and Clinics— 5 
Veterinary Medicine — 5 
Physiology — 4 
Zoology — 2 
Military Drill — 2 
Library Work — i 



JUNIOR YEAR. 



SECOND TERM. 



Anatomy of Domestic Animals — 3 

Chemistry — 3 

Clinics — 5 

Veterinary Medicine — 5 

Ophthalmology— i 

Pathology, General — 3 

Animal Parasites — 2 

Military Drill— 2 



SENIOR YEAR. 



SECOND TERM. 



Botany, Bacteriology — i 

Chemistry — 3 

Pathology, Comparative — 3 

Therapeutics — 2 

Veterinary Medicine, Principles and 

Practice of — 5 
Operative Surgery, Principles of — 3 
Milk and Meat Inspection — 2 
Clinics — 5 
Thesis beg^n. 



Anatomy of Domestic Animals — 3 
Veterinary Surgery, Principles and 

Practice of — 3 
Obstetrics — 3 
Ophthalmology — i 
Clinics — 5 

Therapeutics, Surgical — 2 
Examination for Soundness — 2 
Shoeing, Principles of — i 
Animal Nutrition — 5 
Thesis, finished four weeks before close 

of term. • 
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BIENNIAL REPORT OF THE DEPARTMENT OF MECHANICAL 

ENGINEERING. 



G. W. BISSELL, PROFESSOR. 



At the beginning of the biennial period there was appropriated to the 
college, for the purpose of shops, the sum of $5,000. ■ Said amount has been 
expended in the building and permanent fixtures of a combined forge shop 
and foundry. The building is ^^ feet long by 33 feet wide, the walls being 16 
feet high from the floor to the eaves. Seventeen large windows and doors, 
together with a skylight, give abundance of light and ready access to the 
interior of the building. A chimney 32 feet high, of brick, was built for the 
brass furnace and core oven. The roof is of slate, on sheathing, and is sup- 
ported by a substantial steel truss construction designed with special reference 
to the needs of such a building. Steam heating is provided, the supply being 
taken from the adjoining power house of the college. The stationary equip- 
ment provided from this appropriation consists of an improved cupola and 
accessories for the melting of iron; a brass furnace and core oven of brick, 
with iron trimmings; a system of line shafting, from which are driven the 
various tools for the operation of the shop; a complete system of blast pipes 
for the forges, and an exhaust fan for the carrying off of the smoke and dust 
from the torges and the foundry work. A traveling crane, the ways for 
which are supported by the roof, constitutes also a portion of the equipment. 
The other items of equipment necessary for the work are supplied from other 
funds. The building is very complete and well adapted to the work, and 
meets very satisfactorily the demands which we have had for a long time for 
suitable facilities for this work. I would respectfully urge the attention of 
the general assembly to the needs of the department in the direction of a car- 
penter shop for that department of our manual training. This department 
is now housed in a dilapidated building heated by stoves, which, besides being 
entirely unsuited to our work, is in addition a serious menace to the safety of 
the other buildings, by which it is closely surrounded, on account of the 
immense fire risk involved by the presence of such an inflammable structure. 
The sum of $10,000 is none too much to be expended in the construction of a 
new building for this work, and it is hoped this matter may receive serious 
consideration by those who are interested in industrial and technical education 
in Iowa. 



CIVIL ENGINEERING. 



A. MARSTON, PROFESSOR. 

During the past biennial period considerable repair work has been done to 
the rooms occupied by this department. The laboratory equipment has been 
increased by the purchase of apparatus for conducting all the standard tests of 
building stones and paving brick, and, in conjunction with the mechanical 
engineering department, of a 100,000 pounds automatic and autographic Riehle's 
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testing machine. It is believed that some progress also, has been made in the work 
of the department, which it is intended continually to improve, and ke^p abreast 
of the times. For example, the increased laboratory equipment affords better 
facilities for laboratory and experimental work, the results of which can be 
noticed especially in the quality of the thesis work. 

During the biennial period interesting tests of Iowa building stones and 
paving bricks have been made, which it is hoped to extend in the future, and a 
thesis on another subject won the Engineering News thesis prize fur 1895 ^^ ^ 
competition open to all the engineering schools of the country. 

The department at present occupies the third story of Engineering hal^ 
Its rooms include a large class room, large drafting room, the office, and the 
instrument room. The department is well supplied with instruments for ordi- 
nary field work, including six transits, four levels, two compasses, a pane table, 
etr. Its laboratory equipment, in addition to what has already been mentioned, 
includes a complete cement testing outfit. 

The most pressing needs of the department at present are for more space 
and greater laboratory equipment. We are now wholly dependent upon the 
courtesy of the overcrowded mechanical engineering department for space to 
place our present laboratory equipment, and this equipment should be at once 
increased by fitting up an hydraulic laboratory, and by adding much additional 
testing apparatus. The only adequate solution of the matter will be to er«'ct a 
large, well-built and handsome engineering hall, to cost say $75,00'i to $ioo.coo, 
to serve as headquarters for all the engineering departments. The present 
building could then be devoted to laboratories and shops, filling a pressing 
want. It is earnestly to be hoped that the time may soon come when this can 
be done, and when the work of the department can be extended and improved 
in various lines along which we can at present only slowly progress. 

During the biennial period now closing the department has prepared the 
detailed plans for the college waterworks, including those of the elevated steel 
tank, the largest in the west. It is a source of pride that these plans, both 
originated and fully worked out by the department, were completely approved 
by the competent consulting engineers to whom, by request of the department, 
they were submitted before construction. The construction of the system was 
carefully supervised by the department, the supervision being probably more 
minute and rigid than any other system ever constructed in this state has 
received. 

Much other work has also been supervised for the college by the depart- 
ment, and in all such work student assistance has been used whenever needed 
and suitable. Such work constitutes a valuable drill for the students who do it. 



DEPARTMENT OF PHYSICS AND ELECTRICAL ENGINEERING. 



L. B. SPINNEY, PROFESSOR. 



This period has been for the department a prosperous one. The facilities 
for carrying on the work have been materially Increased by the completion of 
the system of switch-boards and electric connections which extend to all labor- 
atory rooms, the assf-mbling of dynamos and motors in the dynamo room, and 
the equipment of the cottage basement rooms for special work. The class 
work has shown a growth corresponding. 
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The department offers the following courses: 

1. Mechanics and heat, five hours per week. Spring term. 

2. Light and sound, three hours per week. Spring term. 

3. General astronomy, five hours per week. Fall term. 

4. Spherical and practical astronomy, three hours per week. Fall term. 

5. Theory and practice of photography, one lecture and one afternoon per 

week. Fall term. 

6. Elementary mechanics and heat, five hours spring term and three hours 

fall term. (For engineers.) 

7. Electricity and magnetism, five hours per week. Fall term. 

8. Dynamo electric machinery, four hours per week. Spring term. 

9. Applied electricity, four hours per week. Fall term. 

10. General physical laboratory, two afternoons per week. Spring or fall term. 

11. Physical laboratory, elementary electrical measurements, two afternoons 

per week. Spring or fall term. 

12. Physical laboratory, electrical testing, two afternoons per week. Spring 

or fall term. 

13. Physical laboratory, dynamo and motor and commercial plant testing, two 

afternoons per week. Fall term. 

14. Electric light wiring, one lecture per week. Fall term. 

15. Electrical designing, batteries, ammeters, voltmeters, etc., one afternoon 

per week. Spring term. 

16. Electrical designing, dynamos, motors, etc., two afternoons per week. 

Fall term. 

17. Theses in physics and electrical engineering. 

Of the above courses, i to 9 inclusive are in lecture and recitation work, and 
10 to 17, excepting 14, are laboratory courses. 

The department is in need of better lecture room and laboratory facilities. 
Improvements in the present lecture room are now under consideration which 
will help in this direction, but a well appointed physical lecture room, such as 
can only be provided for in the original plans of a building, is very much 
needed. 

Nearly all of the senior work in the physical laboratory and a very large 
part of the junior work requires basement rooms or first-floor rooms provided 
with heavy stone piers for supporting instruments. A great deal of physical 
laboratory work is impossible in second story rooms. 

The apparatus of the department is necessarily more or less exposed to the 
fumes from the chemical laboratory below, thereby suffering deterioration. 

The department should have new quarters in the basement and on the first 
floor of a building separate from the chemical laboratory. A further urgent 
need of the department is an astronomical observatory. Course four would be 
far more helpful to the student and much more " practical " if astronomical 
instruments were at hand for demonstration purposes. Course three could 
also be made more instructive if the student had access to some of the more 
simple instruments. 
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MINING ENGINEERING. 



JAMES RUSH LINCOLN, PROFESSOR. 



I have the honor to report as follows for the various classes I instruct: 

The mining engineering class of next year will require quarters for class 
and laboratory work, or it will be impossible to accomplish satisfactory results. 
Good work cannot he done without proper equipment, and proper rooms in 
which the work can be done, without the interference resulting from the use of 
the same quarters by classes in various courses of study. 

If an armory is erected the mining engineering department can be asso- 
ciated with the department of military science and tactics to the advantage of 
each, and this will also vacate rooms for the use of other depart ments. 

A generous appropriation can be used to the great advantage of this course 
which is now in its infancy and with a small equipment. 

The class in commercial law accomplished good work and with the usual 
interest in this study. The classes in book-keeping were enabled with their 
new tables to work with increased interest and accomplished good results. 



DEPARTMENT OF BOTANY. 



L. H. PAMMEL, PROFESSOR. 



In making my biennial report for the years 1896 and 1897 ^ desire to give a 
brief history of the department since its inception. In this way we get a bet- 
ter idea of what has been accomplished and whether the funds committed to 
its charge have been wisely used. 

Dr. A. S. Welch in his first report, made on the loth of January, 1870, recom- 
mended among other things that a chair of botany and horticulture be filled. 
During the first college year botany was taught by the lamented Dr. Town- 
send. In 187 1 provision was made for the instruction of botany by the election 
of Prof. Charles E. Bessey, a graduate of the Michigan Agricultural col- 
lege, as an instructor at a salary of $1,250 a year. In addition to his work in 
botany, zoology, entomology, and physiology were taught, besides having 
charge of the vegetable garden. Considerable activity was shown; the herba- 
rium was increased to 2,500 species of plants. He also published a paper: 
"Contributions to the Flora of Iowa"; in this work he was assisted by Prof. 
]> C. Arthur, then a member of the junior class. 
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In 1873 Professor Bessey still covered the entire field of natural history. 
The herbarium increased to 3,600 species. In 1877 Dr. J. C. Arthur was added 
to the list of instructors and Professor Bessey had charge of the department 
of biology. The herbarium was increased to 5,000 species. A botanical lab- 
oratory was fitted up on the second floor of the main building to accommodate 
ten students. Each table was provided with one compound microscope. It 
will be seen from this that laboratory instruction was deemed of great impor- 
tance. Research work, so essential to keep in touch with the spirit of progress, 
was early appreciated. A paper on blights (Erysiphece) was published. 

In 1879 the scope of botanical work was extended so that vegetable physi- 
ology, anatomy, and cryptogamic botany found a more prominent place in the 
curriculum. The facilities for instruction also increased; the department 
owned eleven microscopes. In 1880-188 1 the department was moved from its 
cramped quarters in the main building to what was known as North hall. 
Here the botanical department was domiciled till 1894. The building was not 
desirable for the purpose, but it was better than that to which the department 
had been accustomed. The building was pr6vided with a large lecture room, 
a laboratory, a herbarium room, and an office. In 1882 it passed through a 
cyclone which destroyed the southeast wing containing the herbarium. 

In 1894 the department occupied temporary quarters in the new Agricul" 
tural building. In i8q6 it moved to the main building, where excellent light 
for laboratories, a lecture room and offices, besides plenty of store room were 
provided. 

Much time was spent by Professor Bessey in the lecture room and laboratory, 
requiring on an average three hours a day. The collection had increased to 
7,000 species of plants, and with the apparatus was valued at $2,562.75. In 
1882 the annual increase of 3,500 specimens was noted. The collection was 
arranged by Dr. J. C Arthur. In 1883 the herbarium was increased by 1,620 
species. In addition to teaching, much time was spent by Dr. Bessey in label- 
ing and mounting specimens. 

In the spring of 1885 Dr. Bessey was called to the chair of botany in the 
University of Nebraska at a much increased salary. All of the earlier students 
of the college appreciated his untiring efforts to build up the department, 
His enthusiasm kindled in his students a desire to work along the lines sug- 
gested by him. Of the students who owe their early zeal in natural history work 
to him mention can be made of Dr. J. C. Arthur, Purdue University, Lafayette, 
Ind.; Prof. Herbert Osborn, Iowa Agricultural College; Prof. F. L. Harvey; 
Orono, Me.; Prof. E. S. Richman, California; C. L. Suksdorf, Buffalo, N. Y., 
Prof. A. S. Hitchcock, Manhattan, Kan.; besides a score of others who have 
entered the allied sciences of agriculture and horticulture. 

Dr. Bessey made for the college a reputation as a recognized authority 
along certain lines. His text-book on botany was widely used, and besides his 
editorial connection with the American Naturalist he was the author of 
numerous papers. His work has been of inestimable value to the college and 
state. 

In 1885, Dr. Byron D. Halsted, a graduate of the Michigan Agricultural 
College and Howard University, and editor of the American Agriculturist, was 
called to the chair of botany. During the year 4,000 specimens were added to 
the herbarium. Dr. Halsted resigned to accept a better position in Rutger's 
college. New Brunswick, N. J., in January, 1889. During his connection with 
the College two scientific bulletins were published, one in 1886 and one in 1888. 
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In addition to these papers, much other matter appeared from his pea in 
scientific and agricultural papers. Several of Dr. Halsted's students have 
since done excellent work; Prof. S. A. Beach, Geneva, N. Y ; Prof. P. H. Rolfs, 
Lake City, Fla.; Prof. J. A. Kelsey, Rutger's college. New Brunswick, N. J. 

In 1889 the present writer was called to the chair. Few changes were made 
in the curriculum; bacteriology was added to the course, at first for veterinary 
students, and in i8go for students in the course for ladies and the sciences. 
The courses in vegetable physiology and cryptogamic botany were rearranged 
by placing them earlier in the course. In i8qi, owing to the Morrill support 
fond, it was possible to extend the work of the department, and Prof. P. H. 
Rolfs was made an assistant. He served in this capacity until called to the 
chair of biology in the Florida Agricultural College. The herbarium was 
increased by donations from Professor Rolfs and Mr. Ferd. Reppert, and the 
private collection of the writer, amounting to 7,000 specimens, was donated to 
the college. There were also donations from the United States department of 
agriculture, and a valuable collection of Iowa plants from A. S. Hitchcock. 

During this biennial period, Dr. Mary A. Nichols, a graduate student, and 
Mr. F. C. Stewart acted as assistants. Mr. Stewart, who served as assistant 
for three years, received an appointment as mycologist to the New York Agri- 
cultural Experiment Station at Jamaica. In 1895, ^i** ^« B. Weaver and Miss 
Emma Sirrine and Prof.G. W. Carver acted as assistants. Prof essor Carver 
was called to an important position in the well known colored institute at 
Tuskeegee, Ala. 

In 1895 ^^^ college purchased the Parry herbarium, a valuable acquisition. 
It contains hundreds of types from the West and Southwest. Dr. Parry was 
connected with many of the government surveys. The herbarium has been 
largely increased by donation, some 5,000 specimens having been addtd in 
1897. The gifts came from R. I. Cratty, Armstrong, Iowa; Iowa State Univer- 
sity; Henry Eggert, East St. Louis, Mo.; Prof. C. S. Crandall, Fort Collins, 
Col.; Prof. Aven Nelson, Laramie, Wyo.; United States Department of Agri- 
culture; Barnes and Miller, Blue Grass, Iowa; F. Lamson-Scribner, Washing- 
ton, D.C.; Columbia College, New York; Field Columbian Museum, Chicago; 
and Prof. P. H. Rolfs, Lake City, Fla. Some minor purchases have also been 
made; these were mostly fungi. 

During the past year two graduate students, Mr. C. R. Ball and Mr. Robert 
Combs, have assistc d the department in instruction and in working up the state 
flora. 

At the end of twenty-seven years, the college collection contains 70,000 
specimens, valued at $10,000. The total amount expended for this collection 
did not exceed $7,500. Apparatus and material used for college work has only 
a transient value, but the collection can never lose. With the increase of 
stndents and the care of material in hand, a larger appropriation is required. 



ALFALFA LEAF SPOT DISEASE.— [Pseudopeziza Medicaginis (Lib. 

Sacc] 



BY ROBERT COMBS. 



Synon: Phacidium Medicaginis Lib. (Plant. Ard. exs. 176). 

Pseudopeziza Medicaginis Sacc. (Fungi Ard. No. 90). 

Phyllachora Medicaginis Sacc. (Myc. Ven. pag. 145, tab. XVI, fig. 58-^). 
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Rehm gives it as P. Trifolii (Bcrnh.) Forma Medicaginis (Lib.)* 

Lindau, (Engler & Prantl, Pflanzenfamilien, 130, Lieferung (1896) p. 215). 
after a short discussion of P, Trifolii (Bernh.) Fuck., says; "Einealsbesondere 
Art unterschiedene Form kommt auf Medicagoarten vor." 

This disease was first described by Libert in 1832. (Plant. Ard. exs. 176). 

In 1840, Mazerius treats it more fully (Trans. Insular Soc of Ag. Sci. and 
Arts p. 579), and again in 1843 (Crypt. PL France, Pt. XV). 

In 1869 Fuckel mentions it as common throughout Germany. (Rheinischen 
Pilze, Wiesbaden, p. 263.) Frank briefly describes it in 1880 (Krankheiten 
der Pflanzen, Breslau (1889) II p. 548), and in 1896 (Pilzparasitaren Krankheiten 
der Pflanzen, p. 484), he treats it as a form of P, Trifolii (Bernh.) Fuck. Not- 
withstanding the treatments of Frank, Rehm, and Lindau to the contrary, I 
have taken the nomenclature of Saccardo (Sylloge Fungorum Vol. VIII (1889), P* 
724), which seems to be more in accordance with the nature of the disease, as 
well as the laws of nomenclature. The disease in Iowa only occurs on the 
species of medicago (alfalfa etc.), and on clovers; the complete form of this 
Pseudopeziza is not common here. This fact, together with the morphological 
differences of the two diseases, seems sufficient to regard it as a distinct 
species. 

The disease is most common on Medicago saliva L. (common alfalfa, or 
lucerne) but is reported as occurring on other species of Medicago^ as M, 
lupulina^ M, minima^ M, Willdenoviiy M, corstenensist and rarely on Trigo- 
nella, I observed it this year (1897) on a plat of M, media. It has been 
recorded for Belgium, France, Germany, Italy, Spain, Siberia, countries of 
South America, and throughout the United States. In fact, it is found wher- 
ever alfalfa is grown. 

In the United States, its first mention is probably when Sprague found it in 
New England and Pennsylvania in 1856 on Medicago saliva L., although it was 
not registered until 1875, ^Y Berkley (Grevillla, Vol. IV, Sept., 1875, P* 6) ^^^ 
then under the old name of Ascobolus Trifolii Bernh., an old name for Pseudo- 
peziza Trifolii (Bernh.) Fuck. It has no mention then until 1889, when Chester 
(Del. Agr. Exp. Sta. 2d Ann. Rept., pp. 94-95) records its presence in twenty 
experimental plats of alfalfa in different parts of Delaware, and in some cases 
came near destroying the crop. He treats the subject much more fully the 
following year (Del. Agr. Exp. Sta., 3rd Ann Rept., pp. 79-84). In this article 
a review of the whole subject is given, with cuts and descriptions of the exter- 
nal and microscopic characters. A few remarks as to treatment and the results 
of some experiments are also given. He sterilized the soil with heat and the 
seed with copper sulphate (10 per cent sol.), and found that the plants resulting 
from seed and soil thus treated became as badly diseased as those not treated* 
Since this time nothing has been done toward the further investigation of this 
most destructive of alfalfa diseases. 

There is no doubt that this disease, which attacks the plant at any time after 
it has made a growth of four to six inches from the seed, is the principal cause 
of the non-success, or partial success, of this most excellent forage plant in 
this part of the country. When it attacks the plant early it prevents a good 
stand, and later it greatly retards the growth and vigor, because of the diseased 
condition of the leaves. 

Professor Pammel, in 1891 (Fungus Diseases of Forage Plants of Iowa, 
p. 25) estimated the loss to the crop of alfalfa due to this disease at 50 per 



*Rabeiihorst's Kryptogamen Flora, Vol. I, Abt. Ill, 37 Lief, p. 598. 
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cent. These facts, together with the fact of iti almott uoiverial distribution 
wherever alfalfa is cultivated, seem to justify a further mycological and experi* 
mental study, and accordingly I have conducted some experiments, which, 
however, are but little more than preliminary. 

Before diacuising this and other experiments it will be oeccuary to ^ve a 
description of the fungus which cauiei the disease. 




Fig. 1. a. Le&f enlargeil. ahowlus dlsesaed spata; li 
ipotbeclnm In the centM; e, parapbrses ani] an aiciis 



Small blackish brown specks appear usually upon the upper side of the 
leaves (Fig, m) which in a few days enlarge to about onesiKteentb of an Inch 
b diameter, and extend through the leaf to the lower side, which becomes of 
1 like color (perhaps a little lighter). The intervening leaf parenchyma 
also becomes brownish. 

In the center of each well developed spot a small blackish pustule appears 
(Fig. 1^) upon the upper side and sometimes upon the lower side also. These 
pustules, called apothecia (sing, apothecium), soon rupture the epidermis or 
ikin of the leaf, which rolli back or falls o£F, exposing an area which when 
viewed in cross-section and highly magnified, presents a cup-shaped mass of 
calort ess, long club-shaped, sac-like bodies, standing upright (Fig 2). These 
bodies called asci (sing, ascus), each contain eight egg-sbaped hyaline or 
colorless, one-celled bodies, called ascospores (Fig. it and Fig. 3), each of which 
has a nucleus and two oil globules. 




Pig. a. 

Kus ■bowing the opening from which pan ot tha 
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They answer the same purpose as the leedi of higher plants. In culture 
solutions and rain water the ascospores germinate, producing a short tube or 
promycelium. The asci, along with certain thread-like sterile bodies called 
paraphyses, comprise the contents of the apothecla and arise from the vege- 
tative thread-like mycelinm of the fungus, which ramifies among the cells of 
the interior of the leaf (Fig. 4), obtaining nutrition from the cell contents 
mainly from the palisade parenchyma just beneath the upper epidermis or skin 

When the fungus is ripe the ascospores make their way out of the ascui 
through an opening at the apex or outer end, arc carried by the wind or other 
means to the same leaf or another leaf of the same or another plant, where, 
under the proper conditions of warmth and moisture, they germinate, produc- 
ing a small tube which, although I have been unable to observe, most probably 
enters the leaf through the small openings called the breathing pores or sto- 
■nata, upon the upper side, ramities among the cells of the leaf, and after its 
Tegetative period produces the fruiting pustules or apothecia above described. 

This completes the life cycle as far as kaown A pycaidial stage is often 
associated with the allies of this spec ei and in fact Tulasne (Sel Fung. Carp., 
Ill, p. HI,) has called attention to the assoc ation w th th s spec es, of Sporo- 
nana phacidioides Desm., but th s has not been generally accepted, as the 
relation seems not to have been clearly established 




n, Bhowlng the mrcellum ramlf jlng 

: Professor Chester's experiments pointed to atmospheric inoculation, i. e., 

I there was but little danger of infection from impure seed or infected soil. To 

prove this, however, I look growing plants in the field that were generally 

iffected, cleaned away the debris and loose dirt, cut the plants oS level with 

the ground, and then sank bell jars into the ground around them, placing loose 
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cotton stoppers into the top to facilitate communication with the outside air 
and still keep out all spores. When the plants came up again they were 
closely watched for about six weeks, but no signs of the disease appeared 
within the bell jars, while all the surrounding plants were seriously diseased. 
(Exp. No. I.) 

(Exp. No. 2.) August 1st, fresh untreated alfalfa seeds were planted in the 
greenhouse, some under three separate bell jars with loose cotton stoppers in 
the top, and some unprotected. Inoculations were made about August 20th, 
on the plants under jar No. i with spores germinating in water from hanging 
drop preparations, and on plants in No. 3 with dry, powdered, diseased leaves 
of alfalfa. August 30th a number of clearly defined spots had appeared in No. 
3, but No. I remained clean, as did No. 2 (which had been left as a check) and 
the plants unprotected by bell jars. 

(Exp. No. 3.) August 30th, a large lantern globe was carefully placed over 
some of the unprotected plants, and dry, powdered, diseased leaves were 
sprinkled over the confined plants and a sheet of cotton batting tied over the 
top. September 8th, clearly defined spots had appeared upon a great many 
leaves of the plants thus treated, while all of those not treated were perfectly 
healthy. 

At different times between September ist and 8th, microscopic examinations 
were made of the treated leaves, but no germinating ascospores could be found 
with their tubes entering the leaves as I had hoped, but as the disease appeared 
on the upper side, it is reasonable to suppose that the mycelium of germinating 
spores entered the leaf through the stomata on the upper surface where they 
had fallen. 

(Exp. No. 4.) On September 6th one of the jars was taken from the per- 
fectly healthy plants in the field (which had been used in Exp. No. i) after hav- 
ing been there since July, and on September 30, numerous spots had appeared. 

These experiments seems to clearly establish two facts, — ist, the plants 
become affected by the spores carried by the air; and 2d, the disease is strictly 
local, i, e. its mycelium does not affect the stem nor the root, but is confined to 
the limited brown spot on the leaf. This last is clearly verified by microscopic 
examination of cross sections of diseased leaves, for no abnormalities nor for- 
eign structures can be detected in the leaf parenchyma outside of the brown 
area. 

TREATMENT. 

Since the disease readily survives the winter, and is carried by the wind as 
dust, it is advisable to burn the field in late fall or early spring. If there be not 
sufficient dry material on the field, straw or other combustible refuse of the 
farm may be spread over the field and burned. 

The selection of seeds from unaffected plats, or the treatment of seeds of 
unknown purity with 10 per cent Cu So 4 before sowing, would be advisable. 
If seeds are drilled instead of sown, the danger from impure seed is much 
lessened, because of the fact that the spore must be in contact with the leaf to 
produce the disease, and when drilled they are buried beneath the soil. 

In sown fields the spores would principally remain upon the surface of the 
soil and therefore be very liable to infect the leaves. 

Frequent cutting in the crop is very effective in holding the disease in 
check. 
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SEED TESTING: ITS IMPORTANCE, HISTORY, AND SOME 
RESULTS, WITH A PARTIAL BIBLIOGRAPHY. 



CARLETON R. BALL. 



Importance, — The importance of seed-testing cannot be overestimated. 
Only in comparatively recent years have farmers and gardeners begun to 
appreciate the complex physiological and meteorological conditions which 
influence the production and germination of seed. In no line of agricultural 
industry has the farmer been more inclined to trust to chance, luck, good 
fortune, or some other patron saint of the art, than in the selection or purchase 
and planting of the seed from which he expected to raise a crop. It is true 
that the majority exercise considerable care in the selection of seed of the 
common cereal crops, but even here the pressure of false economy prompts 
some, when seeding their own fields, to use grain which is more or less dam- 
aged, and hence not readibly salable. 

It was to educate the ignorant or negligent consumer, and to discover the 
dishonest or careless dealer, that so many experiment stations have under- 
taken the expensive and arduous labor of testing commercial seeds. It must 
not be thought that all seedsmen are guilty of mixing old seeds with their 
fresh stock, or of selling seeds which contain large amounts of weed seeds or 
other foreign material. On the contrary, we are sure that the great majority 
of them are honest and upright in their dealings. There are a few, however, 
as there are some in every line of commercial pursuit, who do not hesitate to 
employ fraudulent methods in the sale of seeds. 

There is at present a certain demand for cheap 'Seeds, and to this cause 
must be ascribed a part of the poorer seed found on the market. But the fact 
that the greater part of our commercial seeds are pure and vital does not 
make good the financial loss or heal the wounded feelings of the man who 
happens to purchase some of the lesser part which is neither pure nor vital. 
There is no doubt that all the honest seedsmen would welcome any system of 
seed control which would increase the demand for a better grade of seeds, and 
remove the injurious competition of the unscrupulous dealer. It is obvious 
that there are so many outside ^conditions of soil and weather which influence 
the resulting crop that the seedsman cannot and ought not to be held respon- 
sible for anything further than the quality of the seed he sells. 

Some of the facts which a systematic and scientific testing of seeds by the 
experiment stations has shown, and will show with greater accuracy as this 
method obtains more extensively, are as follows: 

(i) The reasonable standard of vitality or germinative energy which dif- 
ferent seeds should possess, the actual vitality of the seeds tested, and the 
gradual decrease in vitality, and hence in real value, due to increasing age. 

(2) The amount and nature of the impurities or adulterations, whether 
consisting of good but cheaper seed; of harmless but worthless material, as 
dirt, chaff, etc., or of seeds of noxious and troublesome weeds. 

11 
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(3) The relative value of mature and immature seed; of large, heavy seed 
as compared with small, light seed, and similar physiological questions looking 
toward the improvement of plants. ' 

(4) The action of different chemical substances used for treating seeds 
against insect and fungus enemies. 

If the farmer or gardener buys seed which by reason of age or improper 
handling has lost its vitality, he suffers direct loss. This loss is not only the 
original cost of the seed but what is of greater consequence, the immediate 
use of his land and the labor, fertilizer, etc., required in preparing and plant- 
ing it. 

Again, he may buy seeds which contain a considerable amount of impuri- 
ties. These are either dirt, sticks, chaff, broken seeds, and weed seeds, result- 
ing from careless growing and ineffective cleaning, or else they consist of 
similar but much cheaper seeds or, in some cases, of skillfully polished and col- 
ored grains of quartz sand, purposely mixed with a varying quantity of the true 
seed which is offered for sale. The purchaser of such seed also suffers a 
money loss in proportion to the amount of the adulteration. He also runs a 
great risk of introducing into his fields many noxious weeds which cost him 
much time and labor to eradicate and which sometimes spread so rapidly as 
to seriously threaten the agricultural interests of large areas. 

A more accurate and widely diffused knowledge of the principles of seed 
selection would save many farmers from planting seed grain which was either 
immature or had been so injured by climatic conditions as to be incapable of 
germinating and producing healthy, vigorous plants. It would also aid the 
gardener in selecting his seed in order to obtain an earlier maturing fruit and 
so secure better markets and avoid the danger of early autumn frosts. So, 
too, he might, without any additional cost, select seed that by its greater sup- 
ply of foCd for the young plant, would give him more vigorous growth and 
more abundant production, thus increasing his profit. 

There are many chemical substances which may be effectually used to 
destroy weevils and other insects which injure seeds. Some compounds are 
used to destroy the spores of smuts and other fungus diseases which gain an 
entrance to the plant through the germinating seed. Some of these substances 
materially hasten the germination of seeds treated with them. Some are ben- 
eficial when used in solutions of moderate strength and for short periods of 
time but are very injurious to the delicate germ in the seed when the solution 
becomes stronger or the treatment is prolonged. 

SEED CONTROL IN EUROPE. 

Organized seed control was first heard of in Germany. A station for testing 
commercial seeds was organized in 1869, in connection with the forestry acad- 
emy already located at Tharandt. Its inception was due to the investigations 
of Dr. Nobbe, who became its director. 

The disclosures made by him in regard to the poor quality and serious 
adulteration of commercial seeds, especially the grasses and clovers, awakened 
a general popular interest in the subject. The seedsmen and farmers recog- 
nized at once the mutual benefits to be derived from the scientific and impartial 
seed control. The former were better enabled to satisfy their customers by 
guaranteeing the quality of their wares, and were themselves protected from 
the injurious competition of unscrupulous and dishonest dealers. The latter 
were enabled to purchase reliable seeds at no additional cost. These methods 
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grew in favor very rapidly and several stations were scon organized in different 
parts of Germany. Other countries soon followed her example. In 1895 there 
were about one hundred and twenty of these stations in Europe and similar 
organizations in Brazil, Japan and Java. The progress of this work in America 
is treated of in another part of this paper. 

These numerous stations, although varying somewhat in accordance with 
the peculiar needs of their patrons in the different countries, are pursuing 
essentially the same general method in their work. Nearly all have been 
established by the governments and are supported partly by appropriations 
and partly by the fees received for their services. 

Seeds are tested for purity and vitality. For the smaller and lighter seeds 
a sample of 100 grams weight (about 2>% oz. avoir.) is required, but for the 
larger, heavier seed it must be 250 grams. The fees vary according to the 
completeness of the test. For testing vitality the fees vary from 75 cents to $2.50 
according to the size and character of the seed. For specifying the impurities 
the fees run from $1.25 to $6.25, with additional charges for determining dodder 
in clover seed. When the test is completed a report is sent to the customer 
stating the percentages and nature of the impurities and the percentage of 
vital seed. 

The seed control station at Zurich, Switzerland, may be taken as a type of 
the higher grade of efficiency reached by these stations. It has an interna- 
tional reputation and is largely patronized by seedsmen in the other countries 
of Europe, as they prefer it to those of their own countries. All persons offer- 
ing sec ds for sale in Switzerland are required by the federal law to have them 
tested at the Zurich station, and to place upon each package the percentage of 
purity and vitality as determined by the station test. 

For their foreign patrons, they have two different kinds of contract. Under 
the first, which is known as the " private contract," the dealer, by the payment 
of a certain annual sum, is privileged to send a specified number of samples to 
the Zurich station each year for complete analysis. He has these tests made 
largely for his own satisfaction as to the quality of the seed he sells, and they do 
not give his customer any guarantee from the Zurich station. 

The second is what is called the " control contract " system. The seed 
merchant under this system is permitted to have a specified number of seed 
samples tested during the year in return for the payment of an annual fee. He 
s also allowed to announce himself to his customers as " under control of the 
Swiss Seed Control Station." Each of his customers receives with his seeds a 
duplicate report of the test made at the Swiss station. If the purchaser sus- 
pects that the seed is inferior to the guaranteed quality, he may send it to the 
control station for analysis free of charge. The sample so sent must be taken 
in the presence of two reputable witnesses from an unopened package of seed 
received from the dealer. This sample is then placed in a sack, sealed, and 
mailed to the Zurich station in the presence of these witnesses, who must then 
certify to the fact. 

This thoroughly organized public control of commercial seeds has been very 
favorably received by all concerned. Seedsmen in general were only too glad 
to respond to the demand for pure, viable seeds. They were now enabled to 
do this with confidence in the good quality of their seeds and free from the 
corrupt competition of dishonest dealers, who were forced either to quit the 
business or better the quality of their goods. The control system in Europe 
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has thus resulted in a very marked improvement in the quality of the seed 
offered for sale. This has been accomplished not only without additional 
expense to the consumer, but on the contrary, oftentimes an actual saving to 
him because a smaller quantity of the good seed was .required than of the 
poorer seed formerly sold. 

SEED TESTING IN AMERICA. 

The necessity for improvement in the quality of commercial seed was not 
felt in America until a later period than in Europe. This does not necessarily 
indicate that the American agriculturist is less progressive than his. European 
brother, but is rather to be attributed to the different conditions which prevailed 
here in this country. In the first place, it is doubtful whether there was as much 
fraud and adulteration of seed practiced in America as there was at that time in 
Europe, where Nobbe found firms whose sole business was the manufacture of 
imitation clover seed from polished and colored grains of quartz sand. We 
must admit, however, that some of the bogus clover seed found its way across 
the ocean. 

Again, in this country, during the first years succeeding the settlement of 
the great agricultural areas of the west, extensive farming was the rule. With 
•oil of seemingly inexhaustible fertility, prevailing high prices for produce and 
comparatively little competition, the most indifferent methods of farming gave 
immediate and profitable returns. Gradually, however, these conditions 
became reversed. The soil became depleted of the chemical elements neces- 
sary for plant nourishment. Competition at home and abroad became stronger, 
and for several reasons the price of farm products fell. The civil war and the 
financial panic of twenty-five years ago added to the increasing burden of the 
farmer, and he felt the need of improved and economic methods. 

To discover and promote these methods was one of the functions for which 
the agricultural experiment stations were called into existence. It was neces- 
sary to return to the soil those elements of which it had been robbed through 
ignorance of the laws of plant growth. The manufacture and use of commer- 
cial fertilizers increased rapidly, but their complex composition made frauds 
comparatively easy, and this soon caused a universal demand for a reliable 
public control of these substances. This work of analyzing and reporting was 
delegated to the various experiment stations, and has since been carried on 
with great benefit and satisfaction to all parties. Having thus provided the 
growing plants with the elements necessary for their nourishment, attention was 
called more plainly to the quality of the seed from which the crop was to be 

raised. 

The pioneers of America in this line of investigation were Prof. 
E. H. Jenkins of the Connecticut Experiment station, in 1877; Prof. W. J. 
Beal of the Michigan Experiment station, in 1877; and Dr. Albert R. Ledoux. 
of the North Carolina Experiment station, in 1879. The work of the latter 
station has been continued without interruption up to the present time, having 
been under the able management of Prof. Gerald McCarthy since 1888. 
For complete equipment and long continued careful investigation it probably 
stands at the head of this work in America to-day. 

Valuable experiments have also been carried on at the experiment stations 
in Arkansas, Delaware, Illinois, Indiana, Iowa, Maine, Massachusetts, Minne- 
sota, North Dakota, New Mexico, New York (State), New York (Cornell)* 
Pennsylvania, Rhode Island, South Carolina, South Dakota, Vermont, Wis- 
consin, the Dominion station at Ottawa, and the Ontario station at Guelph, 
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Ootario, Canada. The United States department of agriculture has encour- 
aged the work in many ways and has published several papers on the subject 
in recent years. Mr. Gilbert H. Hicks, in charge of the seed investigations 
of the division of botany, has made tests of all seeds distributed anna- 
ally by the government under act of congress, and has established a tentative 
standard of purity and vitality for different seeds. 

Only two states, so far as known, have laws on the subject of commercial 
seeds. North Carolina, in 1 891, enacted that all vegetable or garden seeds 
offered for sale in that state should bear the date when the seed was grown, 
plainly marked on the package containing the seed. Maine, during the- pres- 
ent year, passed a law requiring that all agricultural seeds, in bulk or package 
of one pound weight or more, shall be accompanied by a guarantee of their 
percentage of purity and freedom from foreign matter. This action was prob- 
ably due to the agitation of the noxious weed question in Maine and is cer- 
tainly a step in the right direction. Professor Harvey of the Maine station 
believes that the agricultural seeds and the feeding stuffs shipped into the 
state from surrounding states are the sources of the seeds of the weeds against 
which they are compelled to wage war. 

SOME RESULTS OF SEED TESTS, l8g7. 

The following tables show the results of some tests made during the cur- 
rent year. The seeds were bought in February, 1897, direct from the different 
seedsmen, by outside agents of the station, and hence the dealers were not 
aware that the seeds were to be used for testing. The seeds were supposedly 
of the crop of 1896. The spring test referred to in the tables was made in May 
and the fall test in August, from seed from the same packages. The tests 
were all made in sand mixed with a little black loam, on benches in the green- 
house, and all were subjected to the same conditions of soil, temperature and 
moisture. 

The tables show the number of seeds of each kind planted; the dormant 
period, or the time in days from date of planting until the first sprout appeared; 
the total number of plants that appeared at the end of the first, second, third, 
fourth, tenth and fourteenth days respectively, after germinating plants 
appeared; the percentage of germinating seed in each test; the average of the 
two tests; and lastly, the general average of vitality of all the seeds from each 
separate seedsman. The seeds were not tested for purity nor for the reliability 
of the varietal name. 

The vitality tests show that for the most part they were fairly good seed, 
but still considerably below the standard established by European and Amer- 
ican tests. It will be noticed, too, that some seedsmen ranked considerably 
above others in the general average vitality of their seeds in both tests. There 
was in the case of some seeds an increased vitality at the second test, while in 
many others the percentage of germinable seeds had decreased materially. 
In most seeds the decrease would naturally be looked for if any change was to 
be expected. In the seeds of cucurbits (pumpkin, squash, melon, cucumber, 
etc.), however, the almost uniform increase in vitality at the later test is in 
accordance with both popular belief and the results of many experiments made 
by different investigators. It is believed that most melon seeds germinate 
best when two or three years old. 

It is intended to lay in such a supply of material as will enable these tests 
to be continued for several successive years. It will thus be possible to deter- 
aine the gradual decrease in vitality of seeds, due to increasing age. It is 
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certain tbit individual tests are of little value, butthat by the careful comparisoD 
of many results, wjtb due regard to all eiterual coadltious, important facts aad 
principles may be establiihed in relation to seeds. 

BBEDSH&M "A." 



Pefts, Al&slia 

Beet, Early Ooloraao Turnip. . 

BplaBCb, Loae Ktnadard 

Parsnip, Abbott Improved 

(Jarrot, Half Long DuDverB, . . . 

Tomato, Ignatum 

Cucumber, Imp. Wliite Bplne... 
flgaash. White Bcallop Buah ... 
FnDiplilii. Lar2P Chouse 
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OauUIU. 

Oreas.Ourled . 

Lettuce, Early Curl Sllealan 

Onloa, Extra Early Gold Seal 

^aifa! "[".'.['.".V.V.W'.IV."'.'. 

Whltfi clover, Dntcli 

Bed eiover 

Beet, Eoriy Blood Bed Turiiip .'.'.'.'.'.. 

Bplna'-h, Bloomsdale 

Parsalp, BluomBOfiLB 

Carrot, Oxheart 

Tomato. Early Klchmond 

Gucnmber, Ear]y Imp. Wblte Spine. 

Squftsb, Early While Bnsh 

Pumpkin. Cash aw 

Watermeloo, Arkansas Traveler. ... 
Mnskmelon, Extra Early - 
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OibbMe, Earl; JerserWatieaelil 
DBnllflawer.HeDd^rsoa's £ Hoowbgil i 

nrass, Extra Onrled. 

Lflttnca, TrnU' HaiuDn 

Onion. LuFfce White Globe 

SiBB ■-.... 

A1?alt» . 

Bsd e\ovei..^'J///.'.'.'.'.'.'." '.'.'.'.'.'.'.'.' 

Peo» 

Beec DenlDit's Imp Blood ... 

S~ Inocb. New Zealand 
irsnlp. Imp. On^roaey 

Carrot, OKhean ... . 

TomaCo, Dwarf CbamplOD 

Oucumber, Per Wlilte Spine 

Bciuaiih. Hubbard 

Pumpklo. Large Oheeae , 

Watermelon. Uweetbean 

Mask melon, Imp. Gr. Nntmag . 
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Oibbue. Ex. Eh. Jeraer Wakefield.. 

Csnliflower, Early Patfa 

OiBsa, Extra Ourled 

Lottnce, Boston Market 

Onion. Danifera Plat Yellow 

8»ai"-- 

V}iiMeioveT'.^y/^\\. '.'.'.'.'.'.'.'.'.'.'.'...'.'.. 

Bed clover 

Peas, Telephone 

B«et, Karly Bassano 

Parsnip' SalEM'fl Grown 

Oarrot. Scarlet Nantes 

romato. Early Acme 

Oucnmber. ffiarly Murlcei 

Bqnash, Perfect Qem 

Pumpklo. Corn Field , 
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A PARTIAL BIBLIOGRAPHY OF AMERICAN SEED TESTING AND 
SELECTION. 



a of the author to complete this bibliography as fast as time 
■nd facilities will permit. The hope that it may be of some use to those inter- 
ested in seed testing is his warrant for publishing it before completion. 

PART I.— PURITY AND VITALITY. 

Adams, G. £.: (See Kinney.) 

Allen, C. L.; Why seeds fail to grow. Garden and Forest, Vol. II, p. 174. 

Arthur, ]. C: Vitality of Pirus coronaria. Botanical Gazette, VII, p. 83. 
Gerroinating]pan. Botanical Gazette, Vol. X, p. 425. Germination of cockle- 
bur. Proceedings 16th Ann. Meeting Soc. Promotion Agr. Science, 1895, p. 
70. (Abs, in Garden and Forest, Vol. IX, p. 160,) 

Atwater, W. O.: Examination of seeds. First Ann. Report Conn. Agr. Exp. 
Station, 1876, pp. 446-4.50. (In Report Conn. Boardof Agr., 1876.) Germi- 
nation and purity of seeds. Ann. Report U. S. Department of Agriculture, 
i88q, p. 523- 

Bailey, L. H.: Contents of seed packages. Agricultural Science, Vol. Ill, pp. 
227-234. Germination of seeds kept on ice, and of some that were soaked 
in water. Ann, Report Michigan Board of Agriculture, 1887, pp. 145-146. 

Bartlett Levi: Where do seeds come from? Report of N. H. Stale Agri- 
cultural Society, 1856, p. 327. Vitality of seed of Brassica. Ann. Report 
U. S. Patent Office, 1858, p. 332. 
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Beal, W. J.: Seed testing. Ann. Report Michigan Board Agriculture, 1877, 
PP- 1377-392; 1878, pp. 74-79; 1879, P- '91; i88i-82, pp. 106-125; 1883, pp. 
56-59; 1895, P- ^- Proc. ist, 2d, and 3d Ann. Meetings Society Promo- 
tion Agr. Science, p. 15, p. 100. 

Beal, W. J.: Vitality of seed when buried in the soil. Ann. Report Michigan 
Board Agriculture, 1884, p. 232 (also Exp. Station Bull. 5). Proceedings 
Society Prom. Agricultural Science, 1884, p. 44; 1885, p. 14; 1889, P- ^5; i894* 
p. 283 ( same article in Agricultural Science, Vol. VIII, p. 283). Vitality of 
clover seed. Report Michigan Board Agriculture, 1894, pp. 442-443. 
(Reprint from Agridultural Science, Vol. VIII, p. 284.) Proposed legisla- 
tion. Report Michigan Board Agriculture, 1888, p. 142. Vitality of tree 
seed. Report Michigan Board of Agriculture, 1888, p. 74. 

Brewer, W. H.: Vitality of seeds. Report Conn. Board of Agriculture, 1878, 
pp. 203-217. 

Brown, Simon: Duration of vitality in seeds. Ann. Report U. S. Department 
of Agriculture, 1863, p. 361. 

Browne, D. J.: Vitality ^nd germination' of seeds. Ann. Report U. S. Patent 
Office, 1857, pp. 256-278. (Condensed from Gardener's Chronicle.) 

Burchard, O.: Seed investigation. Experiment Station Record (Editorial). 
Vol. IV, pp. 793-801, 882-900. 

Burrill, T. J.: Seed tests of sweet corn. Illinois Exp. Station Bull. No. 8, 

Butz, G. C: Seed testing. Pennsylvania Exp. Station Ann. Report, 1887, p. 
20; 1889, PP- 162-165; 189T, p. 160. Bulletins No. 4, 8, and 10. 

Chester, F. D.: Seed testing. Delaware Agr. Exp. Station, Ann. Report, 1889. 
pp. 37-68. Also Bull. No. 5, pp. 5-32. Figs. 3. 

Clark, J. W.: Seed germination. Missouri Exp. Station, Bull. No. 6, p. i. 

Cory, S. F.: (See Richman.) 

Coryell, R. J.: Germination of peas. Michigan Agr. Exp. Station, Bull. 109, 
p. 55. (Also see Taft.) 

Crozier, A. A.: Vitality of seeds. Botanical Gazette, Vol. XIII, p. 19. 

Curtiss, G. W. : Tests of wheat. Second Ann. Report Texas Exp. Station, 

1889, P- 15- 
Devol, W. S.: Vitality tests of seeds. Ohio Agr. Exp. Station, First Ann. 

Report, pp. 113-116; Second Ann. Report, pp. 149-181; Third Ann. Report, 

pp. 186-203; Fourth Ann. Report, pp. 136-185; Fifth Ann. Report, pp. 234- 

258; Sixth Ann. Report, pp. 283-285. 
Douglas, Robert: Longevity of coniferous seed. Garden and Forest, I, p. 250. 
Douglas, T. H.: Germination of seeds of conifers. Garden and Forest, X, p. 

407. 
Fletcher, S. W.: (See Maynard.) 
Gladden, H. P.: (See Taft.) 

Goff, E. S.: A critical study of the Geneva seed testing apparatus. Agricul- 
tural Science, Vol. V., p. 165. Vitality of timothy seed, hulled and unhulled. 

Wisconsin Exp. Station, Seventh Ann. Report, 1890, pp. 202-204. 
Gold, T. S., et aL : Proposed legislation on seeds. Ann. Report Mass. Board 

of Agriculture, 1890, pp. 211-220. 
Goodale, G. L.: Recent researches on seeds. Ann. Report Mass. Board of 

Agriculture, 1878, Part i, pp. 262-284. Principles of germination of seeds. 

Garden and Forest, II, p. 213. Vitality of seeds. Garden and Forest, II, p. 

201. 
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GreeD, S. B.: Gsrmination of damaged wheat and barley. Minnesota Exp. 

Station, Bull. No. 6, p. ii. (Abs. Agricultural Science, III, p. 95.) 
Halsted, B. D.: Germination of cucarbitaceous plants. Agricultural Science, 

I, pp. 149-154. Dodder in clover seed. Gardsn and Forest, Vol. X, p. 278. 
Harris, A. W.: Seed testing. Ann. Report U. S. Department Agriculture, 

1891, p. 518. (Summary of Exp. Station work.) 
Harvey, F. L.: Seed tests. Ann. Report Maine Agr. Exp. Station, 1887, pp. 
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Kinney, L. F.: Examination of seeds. Ann. Report Rhode Island Exp. Sta- 
tion, 1893, P- 279- 

Kinney, L. F., and Adams, G. E.: Seed testing. Rhode Island Exp. Station, 
Bull. No. 35 (Dec. 1895). (Abs. in Garden and Forest, IX, p. 130.) Bull. No. 
43 (Jan., 1895). (Abs. in Garden and Forest, X, p. 100.) 

Knapper, Louis; Vitality of seeds. Ann. Report Michigan Board of Agricul- 
ture, 1884, p. 317. (Also Mich. Station Bull. No. 2.) 

Lazenby, W. R.: Regermination of seeds. Ohio Agr. Exp. Station (Abs. in 
Garden and Forest, VIII, 1895, P- S^o)- Some results of seed testing. Pro- 
ceedings of Society Prom. Agricultural Science, 1895, P- 35- (Abs. in Gar- 
den and Forest, VIII, p. 380.) 

Ledoux, A. R.: Purity of seeds. Ohio Agricultural Report, 1879, PP* 498-505' 

Loughridge, R. H.: Seed tests. S. C. Exp, Station, Bull. No. 2, N. S. First 
Ann. Report, 1888, pp. 58-99. 



1897.] DEPARTMENT OP BOTANY. 171 

Lovett, A. B.: Germioation vt. vegeUtioo of seeds. Second Aon. Report N. 

Y. State Agr. Exp. Station, 1883, P* 260. 
Massachusetts Board of Agriculture: Vitality and germination of seeds. 

Annual Reports: 1849, p. ^5; 1850, p. 195; i860, Part II, pp. 14-21; 1866, 

Part II, p. 181; 1870, Part II, p. 162. 
Maynard, S; T.: Seed testing. Mass. Agr. Exp. Station, Eighth Ann. Report, 

1895, P* 49! Ninth Ann. Report, p. 55. Vitality of weed seed. Ann. Report 

Mass. Board of Agriculture, 1884, p. 343. 
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Henderson, J. T.: Selection of seed. Georgia Department of Agriculture, 
Vol. VI, 1880, p. 397. 
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Nicholson, H. H.: Effect of size and density of sugar beet seed. Nebraska 

Agr. Exp. Station Bull. No. 27. 
Nicholson, H. H., and Lyon, T. L.: Large and small, and light and heavy, 

seed of sugar beet. Nebr. Exp. Station Bull. No. 44, p. 120. 
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Taft, L. R.: Seed saving. American Agriculturist (middle edition), Oct. 6, 

1894, p. 159. Abstract or reprint in Garden and Forest, Vol. VII, p. 437. 

Seed from first ripe fruits. Michigan Agr. Exp. Station Bulletin No. 57. 

Also Bull. 48. 
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Agricultural Science, Vol. VIII (1894), No. 5, pp. 215-231. 
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DEPARTMENT OF ZOOLOGY, ENTOMOLOGY AND GEOLOGY. 



HERBERT OSBORN, PROFESSOR. 



With the exception of the addition of a course in embryology in the first 
term of the senior year, the course of study in this department remains essen- 
tially the same as heretofore, and is fully outlined in the college catalogue. 

The equipment in way of apparatus and collections has materially increased 
during the biennial period and the opportunities for thorough work in the lines 
covered in the department thereby enhanced. 

In the laboratory the addition of new microscopes and a rocking microtome, 
with a number of minor pieces of apparatus, and for the classroom a projection 
iantem outfit with a large number of lantern slides in zoology and geology, are 
the most important. 

The additions to the collections have been numerous, and, while but few 
single additions of special importance have been made, the aggregate has 
given us a very decided gain. A fine bactrian camel was secured through the 
efforts of one of our graduates. Dr. E. K. Paine, at a cost so slight as to make 
it practically a donation. We have also secured a fine specimen of a bull fur 
seal and a young of the same species from President Jordan of the Leland 
Stanford Jr. University, at a cost representing simply the expense of prepara- 
tion and so small as to be really a gift. Specimens of kangaroo. Rocky Moun- 
tain goat, elk and smaller mammals, and a number of birds have been added, 
among the latter a golden eagle from Mr. Mann, of Algona. Some birds of 
paradise, toucans and parrots secured by purchase may also be mentioned. 
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A large number of insects have been secured by our own collecting in the 
vicinity of the college and at other points in the state, especially Sioux City^ 
Little Rock, Cherokee and Burlington; a fine series of Hemiptera from Mexico 
from Professor Townsend, and other collections of insects from Montana, Cuba, 
and Kentucky obtained by purchase or exchange. 

The collections in geology and mineralogy have been enriched by additions 
of a series of educational specimens donated by the United States Geological 
Survey; a series of Lake Superior rocks, especially valuable as representing 
the typical formations studied in that region; a collection of rocks made by Dr. 
Beyer in his recent Russian trip, including especially, series from the Ural 
Mountains; many photographs; and a series of thin sections of typical rocks 
prepared in Germany. Dr. H. F. Bain, of the State Geological Survey, has 
deposited a valuable series of rocks and minerals, which, while subject to with- 
drawal, will be of great service in the department. We have also had the gift 
of a number of fine samples of the " Iowa marble " from the Le Grand quarries. 
If we add to these the numerous specimens collected by the department in the 
ordinary course of work, and sundry donations from students, it will be seen 
that there has been a very substantial growth in this line. 

As usual, we have had frequent calls for information and the determination 
of specimens in all these lines, and it is evident that our collections are in this 
way useful to a large number of people outside the number of students who 
have daily access to them. 



DEPARTMENT OF GENERAL AND APPLIED CHEMISTRY. 



A. A. BENNETT, PROFESSOR. 



The course of instruction in this department occupies two and one-half 
years, which may be supplemented by two years of graduate study. It is the 
aim to improve the means and methods of instruction from year to year. Dur- 
ing the biennial period just past there has been added facilities for the study 
and practice of assaying and metallurgy and blowpipe analysis. These 
branches of applied chemistry occupy a large room in the basement, and is 
fitted with tables, furnaces, balances and other necessary apparatus for carry- 
ing on the processes of assaying and blowpipe analysis. The room and fittings 
accommodate sixteen stndents working at one time. Each table is supplied 
with gas and an air blast, the latter being especially useful to the blowpipe 
analyst. 

The course of chemical instruction in the course in mining engineering 
begins in the middle of the sophomore year and extends throughout the 
remainder of the course. The work forms a good foundation for the applica- 
tion of chemical principles to mining problems. This work in applied chem- 
istry is open to students in other courses under the proper conditions. 

The other courses of study embrace general chemistry, qualitative and 
quantitative analysis, elementary organic chemistry, preparation of organic 
compounds, organic analysis, ultimate organic analysis, and physiological 
chemistry. Students who carry the study of chemistry through the under- 
graduate course may pursue the study two years longer as graduate students 
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The student electing chemistry in his junior and senior years completes his 
work by a thesis^on Eome subject connected with the special work he has 
pursued. 

Teachers of chemistry in the public schools of the state will find here gcod 
advantages for the laboratory study of chcmfstiy, the only really profitable 

method of study. A year's study will give a good foundation in general chem- 
istry and qualitative analysis. 

The laboratory is very well equipped with apparatus and chemicals for the 
work open to students. It has accommcdaticns for over 200 students. 

The cost to the students is small vthcn ccnrpaied wiih the usial (harges 
No fees or tuition are charged, but merely the ccst of the apparatus and chem- 
icals actually used. 

The methcd of instruction Js a ccmbination of recitation and laboratory 
study. The work done in the laboratory is the basis of the recitation and 
always precedes it. The time of the bead of the department and two instruc- 
tors is continuously employed in giving instruction in the class-rcom and in the 
laboratory. 



DEPARTMENT OF AGRICULTURAL CHEMISTRY 



J. B. WEEMS, PROFESSOR. 



I have the honor of presenting the following leport for the department of 
agricultural chemistry for the years 1895-1896 and 1896-1897: 

The past two years has been a pericd during which there has been a great 
many improvements made in the equipment of the department. The begin- 
Ding of this period found the department with little or nothing with which to 
meet the demands made upon it for instruction in/ agricultural chemistry, and 
the present time finds the department equipped to such an extent that it can 
meet most of the demands made by the students in agricultural chemistry. 

The general analytical work of the department has been largely work for 
the state geological survey and the state dairy commissioner. The value 
of the apparatus, chemicals, etc., belonging to the department is given below, 
and for comparison the inventory of November i, 1895, 's presented: 

Nov. 1, 1897. Nov. 1, 1895. 

Apparatus I 711.81 $36.08 

Ohemlcals : 88.69 8.95 

Office furniture, etc 90.08 3800 

Total $85558 $76 97 
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DEPARTMENT OF MATHEMATICS AND POLITICAL ECONOMY 



E. W. STANTON, PROFESSOR. 



The following schedule shows the classes taught in this department during 
the biennial period: 

TAUGHT BY THE HEAD OF THE DEPARTMENT. 



First term — 

Calculus, first division 

Calculus, second divisioi 

Plane trigonometry (ten weeks) 

Algebra, first division 

Political economy, senior 

Second term — 

Analytics, first division 

Analytics, second division 

Geometry 

Political economy, junior 

Political economy, senior 3 

Theses 

TAUGHT BY MISS ROBERTS. 

First term- 
Trigonometry, second division (nine weeks) 

Trigonometry, third division (nine weeks) 

Algebra, second division 

Algebra, third division 

Spherical trigonometry (seven weeks) 

Spherical trigonometry, second div. (seven weeks) 

Second term — 

Geometry, second division 

Geometry, third division 

Geometry, fourth division 

Advanced algebra, first division 3 

Advanced algebra, second division 3 

TAUGHT BY SECOND ASSISTANT. 

First term — 

Algebra, agricultural division 5 

Second term- 
Algebra, agricultural division —...--— 3 

Algebra, preparatory course 5 



RECITATIONS NO. OF STUDENTS. 



1896. 
21 

39 

48 

17 

22 

31 
32 
82 

10 



36 

43 
43 
37 
25 
24 

23 
24 
33 
24 
26 



21 

30 
25 



1897 

25 
13 
32 
40 

18 

25 
24 

41 
89 

8 
7 



33 
37 
45 
24 
15 
19 

II 

15 
27 

23 

22 



27 

35 
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In addition to the classes taught by the second assistant she had charge 
of the accounts n the secretary's office. 

The work of the department during the last two years has had in it much 
of encouragement. In the mathematical classes the requirement that the stu- 
dent must have a satisfactory record in the lower study before advancing to the 
higher has been rigidly enforced. Special pains has been taken to give to all 
the opportunity of gaining a thorough mastery of the principles involved in 
the elementary study, and of acquiring expertness and accuracy in their appli- 
cation. The student has then been held to the strictest accountability as to 
results, and admitted to the higher work only upon satisfactory proof that he 
coald carry it forward successfully. The effect upon the department has been 
in every way satisfactory. Experience has shown fully that as many enter the 
advanced classes under these strict requirements as under lax regulations; 
while the work accomplished is of a higher order. 

The advance in the requirements for admission and the consequent changes 
in the courses of study decided upon at the last annual meeting of the board 
of trustees, will necessitate a reorganization of the mathematical work. The 
greater portion of the algebra which has hitherto been taught in the first term 
of the freshman year together with plane geometry, until now included in the 
course of the second term, will be transferred to the academic year. The first 
half of the freshman year will hereafter be devoted to advanced algebra, to 
which class no one can secure admission except upon the basis of a satisfactory 
record in the algebra of the academic course, or upon examination held under 
he direction of the mathematical department. Solid geometry and plane 
trigonometry will be completed in the second term of the freshman year. 
Analytical geometry and calculus can be taken in the first and second terms 
of the sophomore year, being required studies in the engineering courses and 
optional studies in the course in science and the woman's course. Advanced 
calculus is granted as an elective in the science course for the first term of the 
junior year. 

In order to maintain the present standard in the higher mathematical 
studies, the admission requiremements to the freshman mathematical classes 
will need to be adhered to with great strictness. The student taking up the 
work of that year must not only be familiar with the general principles of 
algebra through equations of the second degree, but he must also be acquainted 
with their application to the class of examples such as are met with in the 
higher branches of the science of mathematics. To insure this, it will be of 
great advantage, even to those who have had considerable experience in 
algebra, to begin work at college in the spring term and enter the class in 
algebra of the senior term of the academic year. 

The last biennial period has been one of special interest in the political 
economy section of the department. The general public desire for informa 
tion concerning economic questions has been reflected in the large enrollment 
in the classes in political economy and the interest and enthusiasm shown in 
the work. Two terms are devoted to this subject. In the first, the student is 
made acquainted with the laws of production, the principles of m ney, foreign 
trade, tariff and taxation, the influences which affect exchange, an the various 
theories of distribution and consumption. In the second term, the history of 
economic development is studied. During the last year a special class was 
formed for the study of socialism. The class did excellent work, and the effect 
upon them of the thorough investigation of socialistic theories was most 
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wholesome. Oat of knowledge comes conservatism. It is to be regretted that 
the pressure of other duties will not permit a continuance of this class during 
the coming year. 

But little has been done during the biennial period upon the subject cata- 
logue of the economic section of the college library. Its completion is exceed- 
ingly desirable. In addition to being a great help in the department work, it 
can be used to good advantage by the college societies. Much of the work of 
these societies in debate is along economic lines. When the subject catalogue is 
completed it will furnish a ready means of referring to authorities, and will 
thus greatly increase the value of this portion of the library to the studeot 
body. The appropriation of $ioo made by the board to the department for 
work of this kind will permit the employment during the coming year of a 
student taking the advanced course in economics, who can, under the direction 
of the head of the department, do much to advance the catalogue toward 
completion. 

It will be noticed that the number of students receiving instruction in the 
department during the last year was 365. The entire cost of this department 
and of the secretary's office, including salaries and all other expenses, is less 
than $4,000 annually. 



REPORT OF SANITARY AND PATHOLOGICAL DEPARTMENTS. 



W. E. HARRIMAN, PROFESSOR. 



I have the honor to report the general condition of two departments for the 
biennial period ending November 10, 1897. 

THE SANITARY DEPARTMENT. 

The college has passed through a most fortunate two years in the matter of 
health, no dea hs having occurred at the college during the period. By econom. 
ical management, the expense of the department has been kept within the 
fund accruing from the students' deposit of $1.25 per term. No serious epi- 
demics have gained foothold among the students during this period. Measles 
appeared once, but the epidemic so common in the history of the college was 
confined to one case this year. Prompt isolation thorough disinfection, and 
fumigation associated with open warm weather, made control of the contagion 
possible. 

THE PATHOLOGICAL DEPARTMENT. 

This includes histology, pathology, physiology and therapeutics. The 
expense occurring in connection with these four studies has for the past two 
years been covered by a total yearly appropriation of $100. The students in 
pathology and histology are required to pay a laboratory fee varying from 50 
cents to $1. The facilities for teaching in this department have not substan- 
tially improved during the present period covered by this report. Our present 
laboratory is not large enough, but it has, notwithstanding this fact, met the 
requirements fairly well. 
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DOMESTIC ECONOMY. 



GERTRUDE COBURN, PROFESSOR. 



Having had in charge the department of domestic economy during the 
years 1896 and 1897, I have the honor of submitting the following report: 

The removal of the department in 1896 from south hall and its reestablish- 
ment in domestic economy hall were accomplished without considerable inter- 
ruption of the class work, which was continued according to the course outlined 
in the college catalogue of the preceding year. Necessary repairing and 
remodeling being done, additional furnishings were planned, and purchases 
and accommodations provided for more and larger classes; so that, although 
not yet entirely painted and furnished, the rooms are now so convenient and 
adequate as to facilitate work in the household arts and sciences that is at once 
effective and enjoyable. The interest and counsel of your building committee 
and of the steward, Mr. J. F. Cavell, made possible in large degree the easy 
completion of this formative work, the expenditure for which was authorized, 
with the appropriation of $900, at your meeting in May, 1896. 

Tu the course adopted before I assumed charge of the department, sewing 
(iDcluding hand and machine work, garment cutting and dressmaking,) had 
been added. The interest manifest in this work and the excellent results 
already attained are sufficient to encourage its continuance and extension. 

The study of domestic economy was formerly given place in only the ladies* 
course, while many young women were classified in the science course. The 
arrangement has been so modified by th6 committee on course of study that 
all women in the two courses are now expected to devote a part of their time 
during their first two years to this subject, and during the third and fourth 
years are allowed to elect to continue it. 

To make the work more comprehensive or more directly effective other 
minor rearrangements have been made, and the plan outlined in the catalogue. 
The design is that the student having one lesson a week during six or more 
of her eight terms in college shall have the privilege of becoming intelligenily 
and practically familiar with the subject of home-keeping; the location, con- 
struction, finishing, furnishing, lighting, heating, and cleaning of the house; 
the buying, keeping, combining, cooking, and serving of the food; the select- 
ing, designing, making, and cleansing of the clothing; and the care of the per- 
sonal health in all respects. 

The numbers of classes and of pupils taught by me during the four terms 
have been as follows: 
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Besides teaching these classes I have personally plaDned and arranged all 
of the laboratory work, selected and purchased the dally supplies, supervised 
the housekeeping, kept the accounts, conducted a considerable business cor- 
respoodence, made a complete new card inventory, and prepared and delivered 
in different parts of the state three public lectures upon this department of Ifae 
college instruction. In addition to their regular class work (which included the 
serving of about twenty meals each year to Ihemst Ives and guests) the cookiog 
classes have prepared and served the light refreshments at ten receptions in 
Margaret and Morrill halls, the average number of guests at each of which was 

The current expenses of the department have been met by the auDual 
appropriation of £300 for that purpose, supplemented by laboratory fees paid 
by the pupils for individual supplies actually used in the lessons. Aside ftxmi 
the purchase of cooking and seeing materials the large item of expense has 
been student help for housekeeping and janitor work. 

Having bad no assistant in teaching I have been unable to accomplish all 
the instruction desired for the classes, and Mrs, Irving W. Smith has kindly 
and most ( fliciently prepared the lectures and conducted the recitations in per- 
sonal hygiene. This she has done without special remuneration. 

In order to continue the work as at present arranged and to further enlarge 
its benefits, it wil L be necessary to provide another teacher for the department. 
This and other recommendations are made in detail in my annual report for 



DEPARTMENT OF MILITARY SCIENCE AND TACTICS. 

;amES rush LINCOLN, PROFESSOR. 

I have the honor to report the work in the department of military scieoce 
and tactics to have been as successful during the past t>o years as it is possi- 
ble to make it under the conditions existing. Without an armory it is impossi- 
ble to drill in inclement weather, as our work must all be done out of doors- 
While we have a fine drill ground, much of the elementary work and, too, that 
of the greatest importance as to the set-up of the cadet, has to be omitted on 
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account of the loss of so much time at the opening of our college year. We 
have no place indoors where a single company may be drilled, and the weather 
often prevents outside work being done. The state property is poorly cared 
for and much more is destroyed than would be with proper armory facilities 
for its care. We should have an armory at least 60x120 feet in size. This 
could be used also for a gymnasium, as is much needed also, and as an 
assembly room for such occasions, as our present chapel is entirely too small 
to accommodate the attendance. With a proper armory the military work 
could be made at least 30 per cent more efficient and useful. The school for 
officers of the Iowa National Guard, held at the college last January and Feb- 
ruary, required the use of an armory, but the work necessarily had to be 
theoretical throughout. This school could be made of great advantage to the 
state as well as to the guard. The order promulgating the rules and regula- 
tions for this school are herewith enclosed to show the character of work ont- 
lined. With a proper equipment this department of the college can be of 
great advantage to the state guard. 



GmsBAii Orders ) STATE OF IOWA, 1 

V ADJurANT-OsiriRAii's OrTiOB, V 

NuMBBB 28. ) De8 Moines, Nov. 10, 1837, ) 

The following regulations for the school of instruction for ofBcers of the Iowa 
National Guard, are published for the information and guidance of all concerned. 
Bt Command of Governor Drake: 

HENRY H. WRIGHT, 
Adjutant-Oeneral. 



REGULATIONS FOR THE SCHOOL OF IKSTRUCTION FOR OFFICERS OF THE 

IOWA NATIONAL GUARD. 

1. The school is of&cially designated, *'The school of Instruction for officers of the 
Iowa National Guard." 

3. The Commandant of the school shall be appointed by the Commander-in-chief. 

3. There shall be a Secretary of the school, appointed by the Commandant. 

4. The instructors shall be appointed by the Commander-in-chief, upon nomina- 
tion by the Commandant of the school. 

5. Officers, members of the student class, shall be designated in orders by the 
Oommauder-in-chief. 

6. The school. shall be governed by the rules of military discipline prescribed for 
the guard, and by the regulations of the school. 

7. The Commandant shall make a report of the progress and wants of the school 
After the close of each year's session. 

8. The secretary of the school shall be the custodian of the school records. He 
will be responsible for the school fund, for incidental expenses, and for all property 
purchased therefrom. 

9. All official correspondence relating to the school, from members thereof, shall 
^ addressed to the secretary. 

10. The school shall be divided in five departments as follows: 
First.— Department of Tactics. 

Second.— Department of Law. 

T/iird.— Department of Ens^ineering. 

FowrtTi.- Department of Hygiene. 

Fi/t/i.— Department of Strategy. 

U. The Commandant shall assign the instructors to the several departments. 

12. The departments shall embrace the courses of study as follows: 

DEPARTMENT OF TACTICS. 

Infantry Drill Regulations. 

Manual of Guard Duty. 

Small Arms Firing Regulations. 
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Infantry Fire and Its use In Battle. 
Service of Becnrifcy and Information. 
Organization and Tactics. 
Lecture, description and use of the Horse. 

DSPABTineiT OF LAW. 

Military Law. 

The Law of War. 

OlvU Functions and Relations of th9 Military. 

Iowa Military Code. 

Administration. 

Troops In Campaign. 

DBPABTMINT OT INOUraEBINO. 

Military Topography and Sketching. 

Field Engineering. 

Field Fortification. 

Boad and Bridge Building. 

Signaling. 

DIPARTMBVT OT HTGIBNI. 

Selection of Soldiers. 

Military Olothlng. 

Food and Alimentation. 

Oamps. Bivouacs, Marches. 

Oleaaliaess, Exercise. 

Disposal of Waste . 

Drain %gd and Sawerage. 

Oonstructlon and Oare of Sinks. 

Potable Water, Q aallty and Quantity. Ohemical Examination, Oommom Impurities 
and Methods of Parificatlon. 

Ice, use of. 

Preventiole Diseases Oommon to Armies in the Field, and Precautions Against the 
Same. 

DBPARTMBNT OF STRiTBOr. 

Military Policy and Institutions. 

Military Geography. 

Logistics. 

StafiT Duties. 

The Conduct of War. 

Military History. 

13. Recitations shall b 3 classified a? "SitUfiCtory " or ** Unsatisfactory. ' Each 
nnsiitUfactory recitation shall at once b3 reported to the connandant, .who shall 
require an explanation In writing from the offlcar reported, and sach commmlcation 
shall b3 filed and preserved in the records of the school. 

14. Th3 study of text-b )oks, and recitation } therefrom, shall b9 supplemented bf 

lectures and exercises In application. Becltatlois sball not, as a rule, exceed two 
hours. 

15. Instructors shall report la writing, on the day of ocourrence, all studant 

of&cers late or absent from recitation or exercise, or for the neglect of proper prepara- 
tion for the same; and such report must be filed with the records of the school. 

18. All examlnatlois must ba written, excep!i in Drill Regulations, which shall 
also include such exercises with troops as are possible, and all members of the class 
shall be given identical questions. In the case of an officer not examined with his 
class, owing to sickness or other causa, he shall b3 examined as soon as practical 
thereafter, as provided In orders; for this examination the topics and questions shall 
be similar to, but not identical with, those given In the general examination. The 
examination papers shall b3 filed with the records of the school. 

17. The examiner shall assign to the student a mark on his examination papers, 
the mark varying between for a complete failure, and 4 for a perfect paper. The 
average of the marks given In the several departments shall constitute the examina- 
tion mark of the school. 
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18 To assist in fixing the relative proficiency of ofllcers, the instructor in the 
department of Tactics shall note the manner in which students perform their duties 
Id all military exercises. The ability to impart instruction, to command, to see what 
is required, and the soldierly bearing of an officer, all shall be considered in marking . 

19. Th9 values to be assigned to the different departments, in ascertaining the 
figure of merit, shall be as follows: 

Departmeat of Tactic. ill^iS^^Z^'^or^Xi. 
Department of Law, 2 

Department of Engineering. 8| Jg^^aljl^U.'i.S. 
Department of Byglene, 1. 
Department of Strategy, 2. . 

20. For record at the school, the classes at each session of the school shaU be 
arranged in order of merit, special proficiency in any subject to be noted ; but publica- 
tion of the class standing shall be limited to an alphabetical arrangement in four 
grales, viz: 

Ftrst— Distinguished, mark of 4. 

S«5ond.— Proficient, mark of 3.5 and over. 

ITiird.— Satisfactory, mark of 3 to 3.6. 

FVmrWi.— Unsatisfactory, mark below 8. 

31. Officers who pass successfully through the entire course of instruction, shall 

receive a diploma setting forth their proficiency. This diploma to be signed by the 
cjmmandant, secretary and instructors. 

22. Disbursements of the school fuad, for incidental expenses, shrill be made only 
upon the written order of the omnandant, and voucherd shall ba taken for all 
expenditures. 

23. Tbe authorized text-bx)ks shall be selected up3n recommendation of the 
school staff and approval of the commandant. 

24. Student officers shall ba required to purchase their text-books. 

25. Instructors shall submit to the commandant, at the close of each session of 
the school, any suggestions or recommendations they may have to make regarding the 
course of instruci^lon and the text-books used in their respective departments. 



RHETORIC AND LATIN. 



MARGARET DOOLITTLE, PROFESSOR. 



Rhetoric, — The course is the same as two years ago. The interest in the 
work is good, and the work itself thorough with a growing demand along the 
line of argumentative discourse and theme writing. Students in courses not 
including ths more advanced rhetoric frequently take it as additional work. 
English is required to some degree in all courses. 

The object of the first term's work is to familiarize the student with the 
principles of correct and effective expression. A knowledge of English gram- 
mar is required for entrance, but there is a practical review of the more impor- 
taat principles, including punctuation and capitals. 

In this term special attention is given to clearness and aptness of speech; 
this involves coisiderable drill in the building of words from roots, and in the 
discrimination of synonyms. The work of the text-book is supplemented by 
library reference and lectures, together with a brief history of the language. 
Such written exercises as are practical are prepared and criticised. 

During the second term (half year), all freshmen, except of the veterinary 
course, pursue the study with a view to an effective use of words and an appre- 
ciation of good literature. Preparatory to the study of literature later in the 
coarse, the principles of criticism are studied. The more important kinds of 
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oral and written discourse are studied, analyzed, and produced. All written 
exercises are critically examined, and most cf them returned to the student 
for further work. Oral and written reviews are so planned as to be both a 
test cf matter learned and a drill in expression. 

A large part of such work is done ty outlines and lecture notes that require 
individual investigation of the topics in the library. The science courses and 
the agricultural course have rhetoric in the first half of the sophomore year. 
Here rhetorical analysis, a study of the laws and forms of thought and practice 
in debate and theme writing constitute the work. 

Special Criticism. — The sophomores in the course for wrmen and the 
science course write one paper each term, and the juniors and seniors in all 
courses write one oration each year. All these are carefully criticised and 
changes suggested. 

English Grammar. — Preparatory studtnts study English grammar the las- 
half of the year, /. ^., all the time that the preparatory department is in existt 
ence. Letter-writing and the simple kinds of discourse receive attention here. 

Latin. — The work in Latin is not changed. It is studied two years chiefly 
as a supplement to the English language and to the sciences, and is therefore 
limited to the courses related to these studies. 



DEPARTMENT OF ENGLISH LITERATURE AND HISTORY. 



W. H. WYNN, PROFESSOR. 



English Literature. — The aim is to secure in the mind of the student a 
growing interest in the "best thoughts of the best minds" in the artistic use of 
the mother tongue. To this end courses are arranged, varying from year to 
year, for the direct study of the works of the great masters of poetry and 
prcsr, accompanied by lectures and familiar talks, critical and bibliographicalt 
relatit g to the times and influences, social and aesthetic, of the epoch under 
review. The student is required to reproduce the work of the class room, in a 
neat and satisfactory form, at the end of his course, and he is urged to devote 
as many hours to systematic collateral reading in the library as his time will 
admit. 

The study is confined to the junior year, in the ladies' and scientific 
courses, three hours each week being given to it during the spring term and 
five hours during the fall term. 

History. — In keeping with the practical aims of cur industrial curriculum 
the courses in history are arranged so as to bear, in large measure, upon the 
life and history of our own American nation and the absorbing social and 
political questions of our own times. Beginning in the preparatory depart- 
ment, three hours a week are given to the thorough study of the elementary, 
or groundwork, history of the United States, which may serve as a basis for 
the special work that awaits the student in this line in the senior year. 

The first term of the freshman year is devoted to the close study of the rise 
and development and fall of the Roman republic, in a series of lectures and 
class room papers, designed to illustrate the peculiar struggles of that great 
people in their experiment with free institutions. 
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The same coursei essentially, is given to the young ladies of the ladies 
course ia the first term of their sophomore year. 

In the second term of the freshman year one epoch or more in English 
history is selected and made the basis of somewhat enlarged reading in the 
library or in standard works in English history of easy access to the student, 
the results to be gathered up in a note book subject to inspection when the 
work is done. Essentially the same work is required of the young ladies in 
the second term of their sophomore year. 

The first term of the senior year is devoted to the history of the develop- 
ment of the United States. It has been found best in this study — a vein 
much worked at this time by eminent specialists of our own country in the 
formative periods of our history— to take up one or more of the decisive 
epochs and trace out the influences and causes, sccial, political and religious, 
determining the course of events. 

The History of Civilization is the study pursued by the seniors in their second 
term. Inasmuch as the sociological treatment of this subject is still in its ten- 
tative stage, it has been thought best to put into the hands of the students, for 
thorough mastery, Guizot's History of Civilization, a book which is said "to 
have formed an epoch in the history of education," and concerning which an 
eminent authority has said: "Even at the present day, perhaps, no other his- 
torical book is capable of stirring more earnest or fruitful thought in a thought- 
ful student." This is supplemented with a brief course in the French Revolu- 
tion, given in lectures, which the student is expected to follow up with 
researches in the library, and papers to be read in the class. 



REPORT OF THE FRENCH AND GERMAN DEPARTMENT. 



LIZZIE MAY ALLIS, PROFESSOR. 



French. — French may be elected in the ladies* course in the junior year and 
in the first term of the senior year. By the unanimous request of the senior 
class, the study has been continued through the second term of the senior year. 
Three times the usual number of students began the study of French the pres- 
ent year — 1897. Duffet's "French Method" is used as the text-book for the 
grammatical work. This is supplemented by conversation and dictation exer- 
cises. Particular attention is paid to oral reading and sight translation. 

"Contes de Fees," Joynes; "L. 'Abbe Constantin," Halevy; "Fleurs de 

France,' 'C. Fontaine; " Le Misanthrope," Moliere; *' Athalie," Racine; " Le Tour 

du Monde en Quatre — Vingts Jours," Jules Verne, are translated and carefully 
studied. 

German, — German is an elective study in the freshman and sophomore 
years, in the ladies' course and in the freshman year, and first term of the 
sophomore year in the course in sciences as related to the industries. 

So great has been the interest in German that every member of the sopho- 
more class signed a petition to the faculty, asking permission to pursue the 
study of German a third year, and to take it as an " extra " study. The number 
studying German the present year of '97 is four times as great as last year. 
During the spring term the class commencing German was so large and com- 
posed of representatives from so many classes in college that it was necessar 
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to divide the class, and to have two recitation periods for the freshman German. 
During the first term the student uses as text-book Thomas' " Practical German 
Grammar.'* Continued drill is given in the principles of declension, conjuga- 
tion and syntax. 

In the second term the grammar is completed and Bronson's " Stories by 
Grimm, Anderson and Hauff " is translated and used for oral and written com- 
position work. This is supplemented by conversation, and as much as possible 
the recitation is conducted in the language taught. The second year is 
devoted to the works of Goethe, Schiller and Lessing, conversation and study 
of syntax being continued throughout the course. 



ELOCUTION AND ORATORY. 

ADRIAN M. NEWENS, PROFESSOR. 



This department is now a department by itself. Heretofore, up to the year 
beginning 1896, the subject was under the supervision of, and usually taught by 
either the librarian or the teacher of music. The work has now increased to 
the extent of employing one person's entire time. 

We are now pursuing a policy and a line of elocutionary work somewhat 
opposed to the schools of elocution and methods used by their graduates. The 
following sketch will serve to present our methods of study: 

The entire freshman class (except the veterinary students, who have no work 
in the department at all, and the engineering students who take but one term), 
are required to take work in the department throughout the year. Their study 
consists of text-books and reading, with some recitation and composition work 
in the second term. 

Throughout the junior and senior years a text-book is used more or less, 
but is discarded to give place to more practical work, that of the platform. 
Here the student presents to the class speeches of his own composition and 
preparation and those bits of literary and oratorical gems which may help in^ 
and serve to illustrate, the power of public speech. 

We work upon the principle that each man and woman has an elocution of 
his own, and as his personality speaks out in his address, we endeavor to build 
up HIS talking powers. He has the opportunity to master himself and others — 
his class — from week to week. 

No system of gesture is studied at any time. The subject is not mentioned 
only in lectures and to individuals when they are capable of making such a 
means of expression supplement their recitations and speeches. 

Extemporaneous speech is the subject of our attention during the last half 
of the senior year. This is the most valuable of all our work to the student 
because it is the practical application of all that which has gone before. 

In the course for women the same general plan is pursued with some modi- 
fications. Physical culture drills are introduced in the junior year to satisfy a 
demand, and to advance the plan of work arranged for them. But throughout 
the course stress is placed upDU good speaking. 

Supplementary to all the work here outlined lectures are given on such 
subjects, as, public address, talking, conversation, extempore speech, art, gen- 
eral and specific, orations, literature and orators, etc. 
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ORATORICAL. 

Each junior and senior is required to give one oration in public. These 
receive rhetorical criticisms and oratorical drill before they ai'e given in public. 
It was a wise step on the part of the board of trustees who dictated the policy 
of public orations. This principle is involved, viz.: It is as important to be 
able to tell what one knows on any given subject in an interesting, command- 
ing and persuasive manner as to know the thing itself. 

College men will be leaders in local, sectional, state, and national affairs, 
whatever their occupation in life may be, and this work is sure to be of untold 
benefit to the students and graduates of the institution. 

PRIVATE WORK. 

Some special private students are taken where and when time and regular 
work permits. Students come to the college for special work of one, two, 
three, and four term courses. Many high school and sister college students 
come for coaching on orati ^ns and declamations preparatory to home, sec- 
tional, and state contests. The fact that these come to us for such drill is, mod- 
estly stated, complimentary to the general and specific work of the department. 
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PRESIDENT'S REPORT. 



To the Board of Trustees of the Iowa State College of Agricultwre and 
the Mecha/nic Arts: 
Ggntlemen — ^I am empowered to present to you for his 
excellency, Leslie M. Shaw, governor of Iowa, and for the citi- 
zens of Iowa, the biennial report for the incoming general 
assembly. 

OUR BIENNIAL PROGRESS. 

It is gratifying to be able to report the most thrifty biennial 
period of any within the past ten years. The students in 
attendance, the deepened interest taken in the work by faculty 
and students, the investigations of the experiment station, and 
the enlarged heartiness of cooperation at home and abroad, 
make this a memorable period. We have been limited in funds 
but not wanting in enthusiasm, and have endeavored to make 
the most of what we had. The faculty have had heavy work, 
but have carried it on resolutely and successfully. The erec- 
tion of a new carpenter shop met a most urgent need and did 
away with an old wooden structure that proved a menace to 
valuable property and a poor excuse for its purpose. 

Long needed improvements were mekle in fitting laboratories 
for pathology and histology in agricultural hall; in fitting up 
additional portions of the main barn for stock and grain, and 
the erection of sheep houses; and in the painting of the main 
building, engineering hall, the dormitory cottages, and other 
buildings of the college. A farm dairy room has been provided 
in which are taught the most advantageous methods of practical 
dairy farming. The sewerage system has been extended to the 
dormitories, cottages, and other buildings. The sewage dis- 
posal plant is a success, and the sanitary condition of the entire 
college community is now placed in most commendable condi- 
tion. Twenty-five shower baths for the young men of the col- 
lege have been put in the main building. 

But the most marked improvement has been in the teaching 
and the work of all the departments. The student organiza- 
tions of the college have worked together most effectively and 
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improvingly. The college classes have co-operated in most 
pleasing harmony. There has been no college scrap nor unruli- 
ness of sudents during the entire period. The courses of 
study have been greatly strengthened by the addition of an 
entire year to the courses of engineering, science for young 
women, and important additions to the courses in agriculture 
and veterinary science. As a consequence the students have 
increased in numbers, scholarship, and regularity of classifica- 
tion. Many persons wished their children to go to school more 
in the winter and less in the summer, so that the school year 
has been changed to begin about the first of September each 
year and close in June. This brings the college into line with 
the colleges of the country, both in arrangement of commence- 
ment and the reports of statistics and finance. 

ADDITIONAL SUPPORT FUND. 

Two causes have combined to make imperative demands for 
additional support fund. The rate of interest on the endow- 
ment-fund has decreased in the last several years from 8 per 
cent to 5 per cent. We had slight difficulty several years ago 
in loaning all of our endowment on farm mortgages at 8 per 
cent, but this year our money has accumulated on our hands 
beyond $100,000 because the law did not permit us to 
loan under 6 per cent. It will be necessary for the legisla- 
ture to pass an enactment empowering the college to loan 
its endowment fund at 5 per cent. The decrease in interest has 
greatly curtailed the income of the endowment. 

On the other hand the increased attendance in students has 
made extra demand for teachers. Ten years ago the faculty and 
instructors numbered twenty-five. This year they number sixty- 
seven. A number of our faculty and instructors have five and 
six classes a day, hour periods. This is entirely too much. A 
number of our classes have fifty to eighty students. This is 
too much for the most effective work. New classes will have 
to be formed and additional instructors employed. Our faculty 
as a whole are underpaid. In the last few years we have lost 
some very efficient teachers because of low salaries. We have 
on hand at present a most efficient faculty. They are devoted 
to the institution and enthused with the possibilities of the 
development and strength of the college. Frequent efforts are 
made upon the part of other institutions to secure a number of 
them. It is very poor economy to secure a strong faculty and 
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allow it to be broken in upon by other states oiSering better 
inducements. The decrease in the income from endowment fund 
amounts to over $10,000, and in the end will reach $20,000. The 
increase of extra present demands for instruction and equipment 
amounts to $5,000. A very moderate estimate of the immediate 
enlargement of faculty is $16,000. This aggregates $50,000. 
For the present the board of trustees have unanimously agreed 
to ask for additional support fund of $31,500 per annum. 

NEW ENGINEERING BUILDING. 

By thoughtful educators and friends of education in Iowa it 
is ackaowledged that this institution is the technological insti- 
tution of Iowa. The origlnskl law of congress placed the engi- 
neering courses on the same basis with agriculture. The purpose 
of the law is to embrace all industrial education, not excluding 
liberal and classical studies. There is no disposition upon the 
part of our college authorities to make use of the privilege of 
embodying the so-called liberal studies in the curricula of the 
institution. It is the purpose and ambition of the college to 
build up a great technological institution, such as will be a credit 
to the state, an inspiration to the industries, and an honor to the 
nation. 

The civil, mechanical, electrical, and mining engineering 
departments are all cramped and limited for lack of room The 
civil engineering is in the mansard story of the old engineering 
building, and has very limited quarters for recitation, drawing, 
and laboratory room. Its laboratories are placed in the base- 
ment and in whatever location the generosity of some other 
department would allow. 

The mechanical engineering department is lacking in recita- 
tion and drawing-rooms, is much wanting in rooms for machine 
shops and quarter i for practical demonstration and experiment 
station in various lines of mechanical arts. 

Electrical engineering and physics have been dependent upon 
another building for housing. They are much in need of reci- 
tation, laboratory, dynamo, and experimental rooms. The 
department has accommodated itself from cellar to garret in such 
rooms as could be secured, as a matter of necessity rather than 
from the standpoint of convenience and utility. 

Mining engineering is in a similar condition, only more 
necessitous. This is the youngest department in the engineer- 
ing division. The department has no quarters that it could 



8 STATES COLLEGE OP AGRICULTURE. 

call exclusively its own. It has been accommodated in Morrill 
hall, the physical and chemical building, and the engineerings 
hall. It will need to be provided for throughout. For a num- 
ber of months the college engineer, Professor Marston, under the 
direction of the board of trustees, and assisted by the counsel 
of the professors in the various departments, has, by visitation 
and observation, made a careful study of the leading engineer- 
ing departments and buildings^ of colleges and universities in* 
the United States and Canada. From experience at home and 
this observation abroad, it seems the most economical plan to 
have these four engineering departments in one general engi- 
neering hall. This hall will contain recitation, lecture, labora- 
tory, office and museum rooms. In addition to this will be such 
minor rooms as would provide the building with first-class mod- 
ern conveniencles and facilities. Before the advance in mate- 
rial this building C3uld have been erected for about $100,000^ 
but since the advance in building material, and the conclusion 
of the board of control and our college authorities that struc- 
tures of this character should be fireproof, the estimated cost is 
increased to about $150,000. 

president's house. 

The house which has been rented for the use of the presi- 
dent of the college has been sold during the biennial period. 
The college now has no suitable dwelling for the residence of 
the president. At present the college president must shift as 
best he can. The duties of the president require him to live 
near the college. The college is located a mile and a half from 
town, so it would be impracticable to have him reside in the to wn* 
Aresidencesomewhat comporting with the dignity of the college 
and the office should be provided for the president. At a most 
reasonable estimate $LO,OOD would be a minimum sum. Illinois 
has recently put up a president's house at Champaign for 
117,000. Ocher states have made provisions with a similar 
thoughtfulness. 

HORSE BARN AND STOCK PAVILION. 

The college has a long time been without suitable quarters 
for its horses. The only horse barn is a small brick stable of 
meager dimensions and poor provisions. We need a barn not only 
for the ordinary utilities o( the farm, but also for educational 
purposes. This was the first college in Iowa to have a live 
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stock room into which the living aaimal coald be brought before 
the class, and the success of our young men in j udging live 
stock is most eloquent evidence regarding the wisdom of that 
provision. But we have outgrown our present room and must 
have an annex room of larger dimensions This can be erected 
in connection with the horse barn. It should be an amphi- 
theater of sufBicient ^proportions to admit animals in group or 
single, as occasion may demand. A low estimate for this, 
includiag the stock annex, is 110,000. 

PURCHASE OP PURE BRED STOCK. 

The laboratories in practical agriculture and animal husbandry 
are the fields and the domestic animals of the field. To teach 
young farmers the fundamental principles and chief qualities of 
farm animals, you must have the living illustration before you. 
The father of John Buskin used to take him over the country 
by carriage to visit the productions of the leading masters of 
art. When they would come to a gallery or a castle containing 
these masterpieces, the father always went ahead and selected 
out the best works of art and arranged so that the son could not 
see the poor productions. The father kept the boy looking at 
the choicest perfections of art, and that boy has been keeping 
the world ever since in search and adooLirationof the perfect and 
the beautiful in his chosen profession. 

The animal interests of Iowa amount to millions of dollars 
annually. It is a small thing for the state to do to provide the 
best specimens of all breeds as models with which the youth 
can familiarize themselves for the direction of the best thought 
and production in the animals of our great commonwealth. 
Such an investment is neither a speculation nor an experiment. 
A large part of the success attending the work of animal hus- 
bandry in this college the past five years is owing to the weed- 
ing out of grades and poor stock, and the introduction of first- 
class animals in the various divisions of this department. Ten 
thousand dollars are asked for the purchase of pure-bred ani- 
mals. These woull represent cattle, horses, sheep, and swine. 

SPECIAL. TAX LEVY. 

In asking for a tax levy of one -tenth of a mill for five years 
there is no disposition to pile up imaginary needs for the col- 
lege. A candid view of the measures, buildings and equipment 
necessary for a healthy growth and development of the college 
in the next five years brings strong evidence of the necessity 
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for such a provision. The sobering effect in this consideration 
is that after the amount of this levy should have been secured 
there would be quite a number of essential needs still lacking. 
I have carefully gone over with the heads of the various depart- 
ments the present and prospective requirements in a reasonable 
fitting of the college in the next five years. 

In the agricultural division tbere are needs for scientific 
experiments on road making, refrigerator plant for creamery, 
suitable quarters for animal husbuidry, laboratory rooms for 
working, breeding, selecting and improving farm crops, labora- 
tories and glass house for student research work in horticulture, 
additional facilities in dairying, animal husbandry, agricultural 
chemistry, practical agriculture, and the work of the experi- 
ment station, and permanent improvements of fencing, tiling, 
road making on the farm, in machinery and equipment and the 
different sections of farm work, and in improved lines of 
advanced thought in practical agriculture, the particulars of 
which it is wise to keep to ourselves until they can be embodied 
in completed outfits. From all these sources alone a cool esti- 
mate would aggregate $198,509. 

In the engineering division the next five years disclose needs 
of urgent import. An enlarged equipment of all these depart- 
ments is necessitous. Washington university at St. Louis, Mo. , 
is putting in physics and electricity alone about $100,000 of 
additionakl apparatus, and the technological institutions of the 
country are increasing their equipment rapidly. Progress in 
the thought of physics and electricity is well demonstrated by 
the frequent and far reaching inventions of Edison, the wizard. 
In all lines of mechanical contrivances man's thought in the 
past decade has been unusually active and fruitful. To educate 
a young man for service in the mechanic arts he must be kept 
abreast of the thought in his calling. This necessitates exten- 
sive laboratories and a wide scope of illustrated materials. 

We have asked several legislatures for machine shops, and 
this demand is still with us. With the general engineering hall 
secured much specific furLishing and equipping will be neces- 
sary. With the increase of 60 per cent in attendance of students 
in these departments the past year it will be necessary to pro- 
vide additional facilities in materials as well as in teaching. 

In civil and mining engineering special demand is made for 
clay working and experimentation in clays and building mate- 
rials. And fitting for work of this character must be provided. 



REPORT OP THE PRESIDENT. 11 

In geology there is a necessity for an early outlay in provid- 
ing the departments with suitable working instruments and 
apparatus. 

In mechanical, civil, electrical and mining engineering a 
moderate estimate, aside from the general engineering hall, 
wonld aggregate $200,000. 

In the division of veterinary medicine the college has reached 
a period when a substantial enlargement is imperative. Veter- 
inary science with the learning of the times has rapidly advanced 
in the past decade. Instead of a few veterinary colleges in the 
United States and Canada, quite a number of sbrong veterinary 
colleges have been established in recent years. In the next 
five years we must make provisions and suitable quarters for 
general hospital purposes, for a bospitakl of infectious diseases, 
for laboratories and histology, physiology, pharmacy and bac- 
teriology, for dissecting room and crematory, and for shoeing 
shop. In addition to all this, it will be necessary to have the 
corresponding equipment of men and apparatus. An estimate 
of $75,000 is in moderation. 

In the division of science and philosophy there are wants 
equally pressing. As soon as electricity and physics can be 
taken out of the chemical and physical building, the entire 
building must be remodeled and outfitted for general chemistry. 
This will cost not less than $15,000. 

The department of botany has collections amounting to over 
$10,000, including the well known Parry collection, many 
things which, in case of fire, could not be replaced by any 
amount of money. The quarters of this department are limited 
and are practicjJly without protection from fire. To place this 
department in commodious and safe environments is wisdom 
and economy. 

In the department of zoology wd have not adequate labora- 
tory rooms, and must ealarge in some manner. 

In domestic economy, of the rooms now occupied by that 
department is a question of present moment. 

In English we are not able to meet reasonable demand for 
rooms and outfitting. 

The library, which is considered under a separate head, is a 
vital factor in making up the wholesome wants of the entire 
college. It must have more space. All the departments of 
science and philosophy are in need of more room. Glasses are 
multiplied already beyond a suitable capacity. 
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We are accommodating ourselves something like our f ore- 
fatherSy in the one and two-roomed houses of their primitive 
abodes. It is a good atmosphere for cordiality, but not so suit- 
able for a plain reality, calling for more elbow-room and thought- 
room. 

In military science there is a standing and eloquent argu- 
ment for an armory. 

Our college chapel has a seating capacity of 625. Our stu- 
dents more than fill the room. Our work is hindered in public 
gatherings and the general meetings of prime importance to 
the unfolding and enthusing of the college and friends with the 
larger thought and vision of lectures, assemblies, and genera] 
college occasions. These urgencies for a working outfit of 
building and equipment can be accommodated and fitted into 
each other so as to greatly diminish the aggregate cost, yet in 
five years 1150,000 expended would be in the bounds of a con- 
siderate modesty. 

In addition to this all there are general needs, such as the 
improving of the heating plants, the establishment of a poultry 
department, theenlGirging of the college hospital, the providing 
for physical culture, and the promoting of the sanitary condi- 
tions of the buildings and campus. The levying of a special 
tax would enable us to select out of these respective divisions 
the things that could least brook delay, and plan more intelli- 
gently for the development of the material side of the college 
in the next five years. 

SUMMARY. 

Increase of support fund ., - $ 31,500 

General eng;ineerin^ hall for mechanical civil, electrical and min- 
ing^ engineering 150,000 

President's residence - — 10,000 

Horse barn and stock pavilion — 10,000 

Purchase of pure-bred stock 10,000 

Total - $211,600 

One- tenth of a mill tax for five years for buildings, improve- 
ments, and equipment. 

NATIONAL RECOGNITION OF THE IOWA STATE COLLEGE. 

The last year book of the department of agriculture at Wash- 
ington, D. G. , gives some types of American agricultural col- 
leges, and classifies them into three divisions, first, agricultural 
colleges; second, agricultural and mechanical colleges; thirds 
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universities having agricultural departments. The purpose of 

this treatment, as stated by Dr. A. C. True, the national director 

of the office of experiment stations, is '* to describe briefly a 

few institutions, which may thus serve as types of the rest, and 

for this purpose institutions are selected which are relatively 

well equipped for agricultural instruction." 

In the class of colleges of agriculture and mechanic arts this 

college is selected as one of the national types. Cuts of build- 

ngs and interior are given, also a brief statement of the plant, 

equipment, attendance and courses of study. It concludes with 

the following encouraging statement for all the departments of 

the college: 

The Iowa college represents those institutions whose development has 
been alonfjr broad lines, and In which the agricultural course, maintained 
side by side with a number of courses in the arts and sciences, is being 
more thoroughly organized and specialized in accordance with the general 
advance movement in education along industrial lines. 

THE LIBRARY. 

The time has come when some radical aid should be given to 
the enlargement of the college library. The number of the 
volumes in the library is now 12,460. This includes the collec- 
tion through the entire history of the college. The additions 
to the library of Cornell university, Ithaca, N. Y., for the past 
year were 13,744, more than we have in our entire library. In 
the choice of the library we have considered the experience of 
Emerson when he says: '*! visit occasionally the Cambridge 
library, and I can seldom go there without renewing the con- 
viction that the best of it all is already within the four walls of 
my study at home. " But with the limited amount of funds at 
our command we are not able to add more than about 500 a 
year. At this rate it would take us 200 years to secure 100,000 
volumes. The library is classified according to the Dewey sys- 
tem, and the catalogue is in two parts, the dictionary (author 
and title) and classed. Ten thousand dollars annually for the 
next five years would be a small expenditure for the enlarge- 
ment of the library. 

NATURE STUDY AND ELEMENTARY INSTRUCTION IN AGRICUL- 
TURE. 

A number of the states, through the agricultural departments 
of the state colleges, have inaugurated a plan for the teaching 
of nature studies and elementary agriculture in the country 
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schools. Most prominent among these is the state of New York. 
The New York legislature has appropriated 185,000 annually to 
the agricultural department of Cornell university for these pur- 
poses. With this money they have organized two bureaus, one 
including the work of nature study and a farmers' reading 
course, and the other investigations idong such lines in different 
parts of the state. They publish leaflets treating of such sub- 
jects as ** The soil— what is it?" ** Tillage and under-drainage — 
reason why?" **The fertUity of the soil— what is it?" '*How the 
plant gets its food from the soil," and '' How the plant gets its 
food from the air. " They have about 10,000 farmers enrolled 
in the farmers' reading course. They have sent out about 
600,000 pages of printed matter. Seven thousand names are on 
the mailing list for the teachers' leaflets. The aggregate of all 
these will reach about 25,000. Both cities and the country are 
taking the deepest interest in this movement. There is the 
tonic of nature in it to the teachers of the state, and the fresh- 
ness of original truth for all the pupils. A summer school has 
also been established by the money thus given, divided in three 
parts — insect life, plant life, and the farm. The State College 
of Pennsylvania has a home reading course for farmers and con- 
ducts examinations in the subjects studied. This has been con- 
ducted successfully for seven or eight years. The year book 
of the United States department of agriculture says: 

Promoters of this movement believe that the most effi.oient means of 
elevating the ideiils and practice of the rural communities are as follows, in 
approximately the order of fundamental importance: (1) The establishment 
of nature study or object-lesson study, combined with field walks and inci- 
dental iDstructlon In the principles of farm practice, in the rural schools; 
(2) the establishment of correspondence instruction in connection with read- 
ing courses, binding together the university, the rural schools, and all rural 
literary or social societies; (3) Itinerant or local experiment and investiga- 
tion, made chiefly as object lessons to farmers, and not for the purpose, pri- 
marily, of discovering scientific facts; (4) the publication of reading bulle- 
tins, which shall Inspire a quickened appreciation of rural life, and which 
may be used as texts In rural societies and In the reading courses, and which 
shall prepare the way for the reading of the more extended literature In 
books; (5) the sending out of special agents as lecturers or teachers or as 
investigators of special local difficulties, or as Itinerant Instructors In the nor- 
mal schools and before the training classes of the teachers' Institutes; (6) 
the Itinerant agricultural school, which shall be equipped with the very best 
teachers and which shall be given as rewards to the most Intelligent and 
energetic communities. 

Iowa should not be behind in a movement of such practical 
moment and worth. God Almighty has predestined these Iowa 
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prairies as an agricultural region. We occupy an unusual spot 
of the world. The legislature should enable the state college to 
inaugurate movements of this kind at once. The horticultural 
society of the state has made a beginning by the publication of 
leaflets bearing upon these questions. 

It contains leaflets on ''The Nature and Origin of the Soil;' 
"How a Plant Gets Out of the Seed;'* " Plant Growth;" "How 
to Observe Insects;" and ''A Nature Study Lesson on the Grass- 
hopper" and ''School Gardens." These leaflets were prepared 
by Professors John Craig, Pammel, Atkinson, and Summers of 
the college, Prof. James of Canada, and Miss Rogers of the 
East Des Moines high school. 

BOARD OP TRUSTEES. 

The statute of the last Iowa general assembly, making pro- 
visions for the governor of the state and the superintendent of 
public instruction as members ex-ofBicio of the college board of 
trustees, has proved a wise and helpful measure. The expeii- 
ences of these gentlemen in the public affairs of Iowa, and their 
relations to other state institutions, have made their services to 
the state college effective and desirable. By reason of serious 
and protracted illness, Mr. Addis Sshermerhorn, of the Fourth 
district, has not been able to qualify nor meet with the board at 
any of its sessions this biennial period. 

THE SALE AND PURCHASE OF PUBLIC LANDS. 

According to the authority given by the last legislature tbe 
board of trustees sold off a portion of the northwest corner c f 
the north farm and purchased the Kinsley tract of forty acres, 
that was mostly surrounded by the college farm on the nortl*. 
This makes the location of the college farm lands more desira- 
ble and serviceable. A thorough system of drainage is now 
placed in the low lands of the remaining parts of the north farm 
so that this will be among the most productive portions of the 
farm. All these measures have contributed to the betterment 
of the land conditions for practical agriculture. 

HON. JUSTIN S. MORRILL. 

On December 26, 1898, the father of land grant colleges, 
Hon. Justin S. Morrill, passed to his eternal reward. In his 
distinguished services as a representative in congress for 
twelve years, and for thirty-one years a senator from Vermont, 
he bestowed himself the farthest and will be remembered the 
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longest, as the author of the measure that established state 
colleges through the grant of public lands to the respective 
states and territories. The 14th of April, his birthday, at that 
time when all things are blossoming and everything that loves 
the sun is aptly out of doors will likely be a memorial day in 
the state colleges of America. A short time before his death 
he was asked for counsel by a board of regents, in regard to 
the scope of the land grant colleges, and said : * ' In reply, I have 
to say, that the act of 1862 was intended to give those whose 
lives were to be devoted to agriculture or the mechanic arts, 
or other industries, embracing much the largest part of our 
population, some chance to obtain a liberal and practical educa- 
tion. I enclose a quotation from the first act, the law upon the 
subject, which, you will see, did not proceed upon any exclu- 
sive idea, but indicated the leading purpose without excluding 
other classical and scientific education. You will see that it is 
very broad and liberal. I should hope that no farmer or 
mechanic would be so illiberal as to wish to have the monop- 
oly of education in any of these land grant colleges. It 
will do the professional students good to be educated side by 
side with those who expect to obtain a living by labor." 

MILITARY SCIENCE AND TACTICS. 

The department of military science and tactics has for years 
been one of the most efficient in the country. The excellency 
of its work never stood out better than during the past biennial 
period. Many of the men trained in the college performed 
sturdy service in the Spanish- American war and in the Philip- 
pines. To hundreds who have not gone to war it has given a 
carriage of person, seif -respecting discipline, and power of 
order vital to thorough education. A number of these have 
also identified themselves with the National Guard, and proved 
themselves worthy representatives of this thorough training. 
More than ever the department is in need of an armory for drill 
hall aod the physical culture of our students during inclement 
weather. We have no suitable place for the storing of the arms. 
This request is not included in the askings of this year, but such 
a need makes itself felt more forcefully every year of our work. 

THE DOCTOR PARRY BOTANICAL COLLECTION. 

A working collection of botanical specimens is indispensable 
for carrying on botanical work. The Iowa state college is 
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fortunate in containing an extremely valuable collection of 
plants made by the late Dr. C. C. Parry. This collection con- 
tains the types of many plants first found in the Bocky moun- 
tains as well as the Mexican boundary survey by the late Dr. C. 
C. Parry. In but a few cases are these types generally access* 
ible, and in many cases these types can not be had except upon 
consultation wi^ the collection at the college, so that these 
specimens should be properly preserved and kept out of the 
reach of fire. They are now maintained in a building which is 
not fire-proof, and in case of fire they would be entirely con- 
sumed. Several disastrous fires of this kind destroyed coUec* 
tions of great value in this country, and every effort should be 
made to preserve this collection. Although this collection was 
purchased at a cost of |5,000 five times 15,000 could not replace 
it In fact money could not replace it. In addition the college 
has a valuable collection of plants made in the Bocky moun- 
tains, this state, and elsewhere [in the Mississippi valley that 
should be preserved in a similar way. The whole collection 
should be stored in a fire-proof building. The capital invested 
in botanical collections alone amounts to 110,000. Outside of 
the collection of the Missouri botanical garden no other college 
west of the Alleghanies has so valuable a collection of early 
types as this institution. 

NEW ARRANGEMENT OF COLLEGE STUDIES AND WORK. 

The progress of the college work within recent years made 
necessary a more thorough system and division. The work of 
the college is now divided into four general divisions: the divi- 
sion of agriculture, the division of veterinary science, the divi- 
sion of engineering and the division of science and philosophy* 

The division of agriculture is subdivided into five depart- 
ments, practical agriculture, dairy, animal husbandry, horticul- 
ture, and agriculture chemistry. In connection with all of 
these departments the work of the experiment station is carried 
on, especially from the side of original investigation and obser- 
vation. 

The division of veterinaryCscience includes twenty-eight 
courses bearing directly upon the science of veterinary med- 
icine. 

The division of engineering is divided into four departments, 
mechanical, civil, electrical and mining engineering. 
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The division of science and philosophy includes the courses 
of the sciences as related to industries, and letters and philos- 
ophy for young women. This embraces seventeen departments: 
mathematics, physics, chemistry, botany, zoology, geology, 
economic science, domestic economy, psychology and ethics, 
literature and rhetoric, elocution, Latin, modern languages, 
history, military science, music and library. 

DIVISION OF AGRICULTURE. 

The college has been fortunate in the arrangement of its 
course in agriculture so as to bring its students to the front of 
the most advanced standard of agricultural education, and at 
the same time meet thie general demands of the public. In the 
department of practical agriculture there is afforded a field of 
educational culture and growth not surpassed by any other col- 
lege on this continent. The connection of the experiment 
station with the college work gives a spirit of investigation and 
originality to the students in all departments of agriculture. 
The national government affords about $35,000 annually for 
this original work. The college shares its faculty and equip- 
ment with students who are preparing themselves in these 
departments of thought. The fields and bams and entire farm 
equipment become a great system of laboratories in which the 
young farmer is thoroughly initiated in the most advanced 
learning of this character. A room for live stock in connec- 
tion with recitation is provided in agricultural hall, where 
various animals are studied from life and judged as to their 
perfections and imperfections. 

DEPARTMENT OF DAIRYING. 

In the department of dairying the long and short courses 
are patronized with a constantly growing attendance of stu- 
dents. Summer and winter courses of sixteen weeks each give 
facilities for those who wish to equip themselves fully for 
butter and cheese-making. A short winter course is given in 
January and February of each year as a review school for 
dairymen of this state who have already had experience. A 
laboratory in dairy bacteriology is established in the creamery 
building, in which questions arising from this side are care- 
fully matured, by investigation and research, the results 
embodied in the operations of the creamery, and the scientific 
facts published free of charge. The graduates of the creamery 
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have been very successful in securing positions. Representa- 
tives of this department in recent years have taken six first- 
class state prizes and gold medals, one second-place state 
prize, one first prize and gold medal of the National Dairymen's 
association, a first-class gold medal prize of the Chicago Butter 
association, and six first-class prizes and gold medals of state 
fairs, besides a number of first-class prizes in minor conven- 
tions and associations. 

THE DEPARTMENT OF ANIMAL HUSBANDRY 

Has made rapid strides during the past biennial period. The 
department now has good representatives of five breeds of 
horses, six breeds of cattle, seven breeds of sheep and six 
breeds of swine. These animals are used in class illustration 
and for experiment for breeding and feeding for milk and meat, 
as well as growth and maintenance. As the crops of the farm 
are in constant use for educational purposes, so all the animals 
are fed by rule and system, and the result of their management 
reported upon and used in class work. During the biennial 
period students of this department took first, second, and third 
prizes in the Interstate Livestock Judging contest of college 
students at the Omaha Exposition in 1898. 

THE DEPARTMENT OF HORTICULTURE 

Is also taking on new thrift and enlargement. The raising and 
distribution of fruit trees and shrubs carried on so eminently 
by Professor Budd for a number of years, by his own sugges- 
tion, has largely given way to more exclusive questions of sci- 
entific horticulture. Prof. John Craig, the new head of this 
department, grew up in nurseries and horticultural work, as 
well as shared in a large measure in the development and 
advancement of scieatific horticulture in the United States and 
Canada, being for six years in the Dominion Government sta- 
tion at Ottawa. A special horticultural library is now estab- 
lished in agricultural hall, composed largely of books presented 
to the department by the late Charles Downing, author of 
*' Fruits and Fruit Trees of America," and the standard author- 
ity on i)omology of today. The new greenhouse has made it 
possible to take up new questions along the several arts of 
gardening, and a special gardener is now employed for these 
purposes. In the lands devoted to the horticultural interests over 
1,000 varieties of fruits, including the hardiest types of foreign 
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and native lands are under constant experimentation, with a 
view to selecting the most serviceable types. Ample grounds 
afford operations on a large scale for the drilling of the students 
in grafting, budding and pruning. 

OLERICULTURE 

Is receiving more attention than formerly in this department. 
Leading types of vegetables are experimented with in the man- 
ner of culture and as to the excellency of product in order to 
acquaint the student thoroughly with this growing branch of 
industry in the west. 

FORESTRY 

Is receiving additional attention, part of the wooded land of 
the college farm having been set apart for park and forestry 
purposes. In this connection the planting of new trees, native 
and foreign, and observations upon those already in place for 
a number of years, are afforded, invicing facilities for this branch 
of knowledge so vital to the future of the public and private 
domains of America. 

THE DEPARTMENT OF AGRICULTURAL CHEMISTRY 

Is more thoroughly provided for than ever in the past of our 
college history, and yet was never so overcrowded as now. 
The chemistry of soils, the chemistry of field crops, and the 
chemistry of food products are receiving additional attention 
each year. Experimentation is also given in the chemical 
examination of milk, butter, cheese, processes of digestion, the 
various phases of food adulterations, and the questions of the 
formation and action of ptomains on the animal body. Addi- 
tional laboratory room for the department of agricultural 
chemistry is imperative. The entire first fioor of agricultural 
hall, or a space equivalent, will need to be given this depart- 
ment. In case the stock pavilion is voted by the legislature 
this very urgent extension can be secured the coming year. 

DIVISION OF VETERINARY SCIENCE. 

The young men who have availed themselves of the advan- 
tages of this course have contributed in no small degree to the 
advancement of the scientific knowledge and educational work 
of this specialty. Since the organization of the department as 
a school of veterinary medicine with authority to confer degrees, 
ninety- five young men have graduated from the course. Out of 
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this number ten states have selected veterinary professors for 
their agricultural colleges, or state veterinarians, or have filled 
both ofSces from the same source of supply. Tv^enty-six have 
passed the civil service examination and received commissions 
for work in the United States Bureau of Animal Industry. The 
government experiment stations have drawn largely on our 
graduates for workers in their various veterinary sections, and 
they have made important contributions to investigation along 
other lines. Add to this the work done by the private practi- • 
tioDer, and it is but fair to say that this department has borne a 
conspicuous part in meeting the expectations of the lawmakers 
who planned and endowed the agricultural colleges of the coun- 
try, and the demands of the live stock interest of our common- 
wealth. 

The recent impetus given to the live stock interest by a nota- 
ble increase in prices, especially of horse values, has created 
new interest in the minds of young men for this branch of sci- 
ence. Fifty special veterinary students received instruction 
during the present year, besides an equal or larger number from 
other courses of study in the college who came in for certain 
parts of the work. 

While our equipments have enabled us to give to our students 
such training as I believe has unquestionably given them the 
front rank among veterinary graduates of this country, the fact 
still remains that we are sadly in need of additional facilities. 
In some branches the number of students is quite beyond the 
accommodations, and the work is seriously interfered with for 
want of additional room. This is especially true of the facilities 
for carrying on the work of dissecting, and conducting clinics, 
under such circumstances as will give to the student the best 
opportunity for seeing operations and profiting by practical 
demonstration. The department feels very sadly the want of a 
suitable building in which to conduct its practical operations 
along these lines, and I believe the need is so great, and the 
benefit to the most important industry of the state would be so 
important, that the very least the state could afford to do would 
be to provide the means of erecting such a structure. 

DIVISION OF ENGINEERING. 

In 1889 the division of engineering had sixty-six students. 
In 1899 it has 275. The attendance in this division increased 
60 per cent the past year. In 1898 there were 176, in 1899, 275. 
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In addition to this, students of other departments are taking 
work in the division. 

The headquarters of this department are in engineering 
hall, of which the first and second floors are given up to its 
use. The first floor is occupied by the ofSce of the assistcmt 
professor of mechanical engineering and by the machine 
shops. The latter are in two rooms, having a floor space of 
about 3,000 square feet, one of the larger rooms having a por- 
• tion creened off for a tool-room. 

The second floor is occupied by the ofSce of the professor of 
mechanical engineering, computing room, blue-print and dark 
room, recitation room and a large drawing room. The reci- 
tation room will seat about thirty students, and the drawing 
room has tables for fifty. Two hundred drawing boards and 
a considerable number of drawings, photographs and blue- 
prints constitute the equipment of the drawing room. The 
recitation and drawing rooms have ample blackboard space. 

The basement is given to engineering laboratory purposes, 
especially to experiment in hydraulics. 

Besides the above space in Engineering Hall, the depart- 
ment occupies the power house, the pattern shop and the forge 
shop and foundry. 

The machine shops are equipped with a 24x25 inch planer, a 
milling machine, a universal grinding machine, a shaper, a 
drill press, two emery grinders, a polishing wheel, a power 
hack saw, a cuttingoff machine, eight engine lathes of capac 
ities from ten to twenty swing and three to ten feet between 
centers, and three speed and drilling lathes, together with the 
usual assortment of small tools in the tool-room. Power is 
furnished to this shop by an electric motor of five-horse power. 

The pattern shop is a new brick building one story high, with 
spacious attic for storage of lumber. The building is 128 feet 
long by 38 feet wide. A tool room 12 by 20 feet is screened off 
in the center. A fire proof room is provided for patterns. The 
equipment of the pattern shop consists of a universal buzz-saw, 
a mortising machine, planer, buzz-planer, hand-saw, jig-saw, 
grindstone, fifteen turning lathes, benches for twenty students, 
twenty -four complete sets of small tools and a number of special 
tools. Power for this building is furnished by a twenty -horse 
power electric motor. By means of roller-bearings the line- 
shaft is made to consume only a small fraction of the available 
power. 
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The forge and foundry equipments are housed under one roof 
in a brick building 78 by 38 feet. A steel truss roof structure 
of substantial construction provides support for an overhead 
traveling crane, which serves the whole floor for handling 
heavy ladles, castings and forgings. Eight forges, with blower 
and exhaust fan, drill-press, vises, anvils, grindstone and small 
tools, such as sledges, fullers and swages, constitute the equip- 
ment for forge work. 

A cupola and blower for melting cast-iron, a brass furnace, a 
core oven, core benches, eight sets of molders' tools, crucibles, 
and a large assortment of flasks are used for foundry work. A 
twelve-horse power gasoline engine supplies power for the 
forge and foundry. 

The power-house contains the complete electric light and 
pumping plants of the college, all of which is available for 
experimental work, and constitutes a part of the engineering 
laboratory equipment of the engineering departments of the col- 
lege. In addition to the above the engineering laboratory 
equipment of the department consists of a twelve-horse power 
Otto gasoline engine, a Wheeler condenser, three Wprthington 
water-meters, a Holly duplex puaip, injectors, weir and weigh- 
ing tanks, gas-meters, a Oosby steam-gauge tester, fan-blowers 
for experimental work, Westinghouse air pump, a 100,000 pound 
Biehle testing machine, with Gray autographic device; a 50 000 
pound Olsen testing machine, an Olsen torsion testing machine, 
a Thurston oil tester, a complete De La Vergne refrigerating 
machine, gas analysis apparatus, two Thompson, two Crosby 
and one Richards indicators, dynamometers, a Prony brake, 
platform scales, and some other apparatus essential and acces- 
sory to experimental engineering. 

Students in mechanical engineering pursue the full course in 
shop-work, which consists of eight hours per week for four 
years. Partial courses are given to the students in the agri- 
cultural, mining and electrical engineering courses. 

The system of instruction in the several shops begins with 
graded exercises calculated to familiarize the student with tools 
and with the materials used. The exercises are supplanted as 
soon as possible by work on machines or parts thereof which 
are to be put into actual use. By this arrangement greater 
interest is maintained in the work than would be possible with 
a strict adherence to the exercise system. The object of the 
shop work is not to teach trades, but to acquaint the student 
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with the tools, materials, and difficulties of shop-practice, and 
to establish in his mind principles which will aid him in design- 
ing and construction work in the other studies of his course and 
in his professional career. 

The drawing-room work begins with free-hand drawing and 
object drawing, and is followed successfully by machine sketch- 
ing, mechanical and kinematic drawing, and designing. Tlie 
latter division occupies the last two years of the course. 

The object sought by the drawing-room course is to enable 
the student to make, as quickly as possible, neat and accurate 
working drawings, to design, in general and in detail, machines 
and parts thereof, and to apply throughout his knowledge of 
shop methods and his theoretical information acquired in the 
laboratory and class-room. 

Experimental work begins with the junior year, and extends 
to the end of the course. The instruction in this subject is 
thorough, its scope being indicated by the following list of 
experiments. Tensile, transverse and compression tests of 
materials, properties of lubricants, measurements of power by 
absorption and transmission dynamometers, steam gauge and 
indicator spring calibration, flue-glass analysis, indicator prac- 
tice, variation of engine speed, fan blower tests, calorimetery, 
including throttling and separating calorimeters, weir and 
water meter calibration, efficiency tests of steam engines, boil- 
ers, injectors, and steam heating, electric lighting, refriger- 
ating, power and pumping plants, and Hirn's analysis of steam 
engine, besides a number of special experiments in the line of 
investigation. The engineering laboratory work usually cul- 
minates in the thesis, which is an exhaustive investigation of a 
limited subject. From 400 to 500 hours of actual time are 
spent in thesis by students in the engineering courses. 

In the current year the thesis subjects are: 

The Effect of Clearance on the Economy of a Steam Engine. 

Effect of Speed and Back Pressure on Economy of College 
Pump. 

Economy Tests of Boiler Feed Pumps. 

Investigation to Determine the Proper Division of Expenses 
of the College Power Plant. 

THE DEPARTMENT OF CIVIL. ENGINEERING 

Furnishes thirty-three courses of study. It occupies the third 
story of engineering hall. The department also occupies con- 
siderable laboratory space in the rooms of the mechanical 
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engineering department. Its hydraulic and cement testing 
laboratories are located in the basement of engineering hall. 

The instrumental equipment of the department includes six 
transites, four levels, a plane table, two compasses, and numer- 
ous chains, tapes, rods, etc. The department is also well sup- 
plied with minor instruments, such as drawing instruments, 
field-glasses, computing machines, planimeter, etc. Addi- 
tional instruments are to be purchased for use in the summer 
school of surveying. 

Laboratory equipment includes stone sawing and grinding 
machinery, a drying oven, an abrasion testing machine, and a 
standard rattler for paving brick tests. In connection with the 
mechanical engineering department the civil engineering 
department owns an automatic and autographic Riehle testing 
machine of 100,000 pounds capacity for crushing tensile and 
transverse tests of steel, iron, wood, stone and paving brick. 
Students also have access to other testing machines. 

The department possesses a complete cement testing outfit, 
consisting of a Fairbank's testing machine, a mixing slab, many 
briquette molds, cement and sand sieves, baths, etc. 

A new hydraulic laboratory is just being fitted up. Water 
is supplied by about 700 feet of 8-inch and 10-inch cast iron 
pipe from the college elevated tank of 168,000 gallons capacity. 
The available head will be about 150 feet. Arrangements are 
made for measuring the loss of head from friction in the sup- 
ply pipe and in its special castings. In the laboratory a tank is 
provided 50 feet long by 6 feet wide and 4 feet deep, which will 
be used as a measuring and discharging tank for the various 
pieces of apparatus, and which can also be used for experi- 
ments on the resistance of models to propulsion. The water 
will be removed from this tank by two sewers, one 6 inches 
and the other 15 inches in diameter. These are arranged to be 
used for experiments on the laws of flow in sewer pipes. The 
laboratory will also be provided with weir tanks, hydraulic 
motors, pumps of various types, app stratus for experiments 
with orifices, friction in small pipes, etc. 

WATERWORKS AND SEWAGE DISPOSAL PLANT. 

The department designed and supervised the construction of 
the college waterworks. The college water tower is the largest 
in this state and one of the largest in the west. The pumping 
machinery, which is of an unusual and very efficient type, is so 
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arranged that college students in waterworks engineering can 
make tests of the efficiency of the apparatus as part of the class 
work. 

The department has also designed and supervised the con- 
struction of the college sewage disposal system. This is the 
first sewage plant installed in the state. Investigations in the 
line of the most recent advance in sewage purification are now 
being conducted with the college plant, and it is hoped that the 
results will be of much value to Iowa cities in the future. 

The waterworks system and the sewage disposal system are 
utilized so far as possible to furnish practical object lessons to 
the students in hydraulic engineering. 

EXPERIMENTAL INVESTIGATIONS HELPFUL. TO STATE INTER- 
ESTS. 

The modem university or school of technology must serve 
the public in many ways other than by giving class instruction 
to students. Experimeutal and other investigations on impor- 
tant subjects must be carried on, ai]d the results of these, as 
well as other important or recent truths of advanced thought or 
theoretical or applied science, must be made known to the 
general public, as well as to the institution's own students. 

Realiziog this the department of civil engineering is doing 
what it can to advance the iaterests of the state of Iowa by car- 
rying on investigations helpful to state interests. One of the 
most important lines of work already begun is the testing of 
the properties of the building materiids aad paving brick of the 
state. Some ifesults of this work have already been published, 
and the work is being systematically coatinued. It is hoped 
that this investigation will make the properties of Iowa build- 
ing materials and paving brick better known, and so increase 
their use. 

In future work in testing brick the department of mining 
engineering will co-operate, and the two departments hope soon 
to establish a joint laboratory, containing apparatus for making 
clay into brick and pottery, so that the dlay deposits of the state 
can be studied and their us9 by manafacburers encouraged. 

The experiments now in progress with the college sewage 
disposal system already mentioned constitute another line of 
work which will be very helpful to state interests, for many of 
our cities will in the near future find themselves compelled to 
ceise polluting the streams of the state with their unpurified 
sewage. 
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Some of the experimental thesis work by students of the 
department has been of value in furnishing information useful 
to engineers. In one of these thesis investigations, made in 
1898, nearly 200 photographs were taken, from which the exact 
paths of fire-streams from hose-nozzles under different con- 
ditions have been mapped out, giving information of value to 
hydraulic engineers. A few years ago two students made 
gaugings of the flow of sewage from the sewers of Des Moines, 
giving information which has since been made use of by sani- 
tary engineers. 

The department hopes to be able to make investigations 
along the line of Iowa good roads in the near future. 

THE DEPARTMENT OF ELECTRICAL ENGINEERING 

Furnishes thirty-one courses of study. This department aims 
to meet the needs of young men who have in mind the practice 
of electrical engineering in any of its applications in the busi- 
ness world. 

The sciences of mathematics, physics and chemistry, and 
mechanical engineering are strongly emphasized, as it is 
believed they are of first importance in such a course. The 
attention of the student is directed to the value of these sub- 
jects and he is urged to give them his most careful considera- 
tion. 

Mechanical engineering constitutes the practical basis for 
commercial electrical engineering, and in recognition of this 
the course in electrical engineering is largely identical with 
that in mechanical engineering. The mechanical engineering 
work required of students in electrical engineering includes 
mechanical drawing, shop- work, kinematics, machine design^ 
analytical mechanics, hydraulics, materials of construction, 
engineering laboratory and the study of the steam engine. 

Physics is the basis of the study of electricity and magnet- 
ism, the phenomena of which underlie electrical engineering, 
theory and design, and is manifestly of sufficient importance to 
demand considerable time and attention in the training of 
the electrical engineer. In addition to the work in physics 
prescribed for all engineering students, the electrical engineer- 
ing student spends six to twelve houTS per week in the junior 
and senior years in the physical laboratory and class-room. 
Laboratory work in electricity and magnetism, including work 
in the dynamo-room and testing laboratory, extends through- 
out the last two years of the course. 



28 STATE COLLEGE OF AGRICULTURE. 

The first work in the physical laboratory embodies the accu- 
rate measurements of lengths, mass, and time, the adjustment 
and use of physical instruments, and the determinations of 
physical constants. In the laboratory course in electricity and 
magnetism the student makes a study of primary and secondary 
batteries and the electrical instruments of the laboratory, the 
determination of the constants of measuring instruments, and 
the methods of measuring the several electrical quantities. 

The laboratory work in light and sound consist largely in 
photometric measurements of various forms of commercial 
lamps. 

In the laboratory work of the senior year the more practical 
applications of the principles of electro- magnetism are studied, 
together with the principles of the magnetic circuit of current 
flow, etc. 

The topics of electric wiring, power transmission, electro- 
chemistry, telegraphy, telephony, and electric signaling receive 
special attention in the latter part of the course. The labora- 
tory work in these various topics is made to conform to the 
text-book and lecture work. 

The study of alternating currents and alternating current 
machinery is taken up in the senior year. In the class room 
work much stress is placed upon the theory of alternating cur- 
rents, and in the laboratory the student is afforded opportunity 
to study and familiarize himself with the phenomena peculiar 
to such currents. 

The department possesses thirteen experimental dynamos, 
including two arc machines, one 250 light Diamond alternator 
and one two light Pony alternator; also one twenty-five-horse 
power M. P. Ahlms-Edwards direct-current motor and other 
series; and shut wound continuous current machines. There 
are also transformers of various types, and a secondary battery 
of fifty cells. 

In addition to this equipment the student has access, for 
experimental and test purposes, to the electric machinery of 
the college power-house and lighting plant. Among other 
machines in this plant are two fifteen K. W. Edison dynamos, 
one four-pole eighteen K. W. compound-wound generator by 
the American Engine company, and one 500 light alternator. 
There is also a series of motors for driving the machinery of 
the mechanical engineering department, which range in size 
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from five to twelve-horse power, and which are also available 
for test purposes. 

In addition to the general physical laboratory rooms, the 
department occupies seven basement rooms in the west cottage. 

An extended system of wiring connects all rooms of the 
department with the switchboards of the dynamo laboratory 
and the apparatus room. At these switchboards are the termi- 
nals of a line connecting with a 110 volt, 150 ampere directing 
current machine, which is available as a current source during 
the day. During the evening hours there are available 110 
volt direct or alternating current circuits. 

THE DEPARTMENT OF MINING ENGINEERING 

Mord3 seven different courses. Some one has said that 
utility is the bane of science, but a greater man has written that 
philosophy is never more exalted than when she stoops to 
minister to humanity. Engineering is eminently practical in its 
varied phases, and thus commends itself to those interested in 
the material welfare of the community and the development of 
the natural resources of the state. This is no less true of min- 
ing engineering than of the other branches of engineering. 
The mineral output for Iowa has been steadily on the increase, and 
in 1898 the total product exceeded $7,475,000, firmly establish- 
ing mining as one of the most important industries of the com- 
monwealth. While this comf orta ble sum was won from nature's 
rock-bound stores, no one would pretend to say that the natural 
resources of the state were developed to their full capacity. 
The coal output is on a low up-grade, and yet nearly half of the 
state draws its supply from the coal fields of Illinois and Indiana. 
The lead and zinc interests have remained practically at a 
standstill for a score of years, chiefly for want of intelligent 
direction. The quarry products of the state have been dis- 
placed largely by importations, from other states, of stone, no 
better in quality, but produced on a more economical scale; 
while her clay interests are but in their infancy. All o( these 
greaii industries require, for their best development, educated, 
intelligent direction. Old ways and wasteful methods must 
give way to new processes and improved machinery. The skill- 
ful hand must be supplemented by the educated, resourceful 
brain in order that products of the mine, the quarry and the pit 
may meet in successful competition similar products from other 
states. 
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In 1894 the Twenty-fifth Greneral Assembly, realizing the 
necessity of supplementing practice with science in order that 
Iowa might assume her proper place among the mineral pro- 
ducers of the nation, legislated as follows: 

CHAPTER 107, 
AN ACT to establish a school of mines for the state of Iowa. 
Be It Enacted by the General Assembly ob* the State of Iowa: 

Section 1. There is hereby created and established a school of mines 
for the state of Iowa, which shall be a department of, and under the control 
of, the State Agricultural college. 

Sec. 2. It shall be the duty of the board of trustees to provide for a 
thorough course in theoretical and practical mining, so as to fit the students 
to undertake the full management of mining in its different branches. 

Sec 3. Students shall be allowed to 'enter upon the same conditions, 
and shall ba accorded the same privileges, as other pupils of the State 
Agricultural college. 

Approved March 30, 1894. 

To carry out the will of the legislature as expressed in the 
above act, two courses in mining engineering are offered. The 
first is intended for those students who desire a ^ ' thorough 
course in the3retical and practical mining^' and underlying 
sciences, and requires four years for its completion, leading to 
the degree of bachelor of science in mining engineering. The 
requirements for admission are the same as those for admission 
in other engineering courses. Students who pursue this course 
to completion are expected to be able to undertake the*' full 
management of mining in its various branches," at least as 
practiced in Iowa, and to become fs^miliar with the principles 
involved and the methods employed in good mining engineering 
practice in general. 

The second is specially adapted to men actively employed in 
the mining industry, but who have neither the time nor the 
opportunity to prepare themselves to meet the entrance require- 
ments for the regular four years' course. It is intended more 
particularly for mine superintendents, mine foremen, and the 
more intelligent miners who wish to gain some insight into the 
laws of mineral origin, accumulation, and distribution; the most 
economical and approved methods of winning the ores, the 
fuels, and the structural materials from nature; the mechanics 
of the steam engine and of the dynamo and their manifold 
applications to mining and the principles involved in mine sur- 
veying, mine drainage, and mine ventilation; in short, to 
acquaint themselves with the science of mining. 
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EQUIPMENT. 

The department of mining engineering is located in Morrill 
hall, dividing qaarters with the department of geology. The 
description of rooms, collections, and apparatus which may be 
foand under the latter department will apply almost equally 
well to mining engineering. In addition to the apparatus pre* 
yiously listed and described, the department is supplied with a 
Sullivan core-drill, with a complete set of tools and accessories 
for actual field operations; a sensitive six-dial, anemometer read 
to 10,000,000 of feet and adapted for the measurement of cur- 
rents of air through mines and tunnels — an instrument abso- 
lutely necessary in order to deal intelligently with the problems 
of mine ventilation; a miner's level with rods and measuring 
tape; a plane table with accessories; a set of miner's tools; a 
barometer, clinometer, and various instruments used in ascer- 
taining distances. 

The proximity of Ames to the Iowa coal fields affords easy 
access to the coal mines at Boone and Des Moines. The great 
centers of the clay industries — Des Moines, Boone, and Ft. 
Dodge — are equally accessible; while the quarries of Marshall 
county are scarcely more than an hour's ride from the college. 
These and numerous allied industries are, after all, the most 
important and indispensable laboratories for the practical 
mining engineer. The department undertakes to present the 
accepted theories concerning mineral aggregation, origin, and 
occurrence, but these theories can only be put to the test by an 
intelligent use of the drill, the level, and the plane table. The 
accredited methods of winning the ores and minerals receive 
Ml discussion of the class-room, but only render obvious the 
necessity of becoming familiar with the practical workings of 
the sluice-box, the tipple, and the stamp-mill. The chemical and 
physical properties of a clay may be ascertained in the labora- 
tory, but a complete knowledge of its properties and its proper 
mode of treatment can only be gained by following it from the 
pit to the street. In short, the department aims to give as com- 
plete an exposition of the theories and laws which underlie the 
science of mining, as the time will permit, but the verification 
and application of these theories and laws must be made, in 
large measure, in the field and in the industries. 
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DIVISION OP SCIENCE AND PHILOSOPHY. 

The national law establishing land grant colleges makes 
special mention of teaching science in relation to the industries. 
The college holds closely to this original intent of the law. 
Fourteen courses are given in the department of mathematics, 
twenty-eight courses in the department of physics, seventeen 
courses io department of general 'chemistry, sixteen courses in 
department of botany, eleven courses in department of zoology, 
nine courses in department of geology and mining, three 
courses in department of economic science, nine courses in 
department of domestic economy, two courses in department of 
psychology and ethics, sixteen courses in department of litera- 
ture and rhetoric, eight courses in department of elocution and 
oratory, nine courses in department of French and Grerman, 
four courses in department of history, and eight courses in 
department of military science and tactics. The department 
of music is chiefly self sustaining. It meets a large demand 
upon the part of many persons who wish to take some studies 
in instrumental or vocal music in addition to the other college 
courses of instruction. 

The course in letters and philosophy is given only to the 
young women of the college. This is done to avoid conflict of 
interest with any other state institution. Young women are 
privileged to take studies in any department of the college. 
Quite a number of them now pursue studies in science and a 
few studies in agriculture and engineering. 

DOMESTIC ECONOMY. 

The department of domestic economy has made very encour- 
aging growth the past two years. The courses of study have 
been enlarged to include plain sewing for young women in the 
freshman year, including lectures upon fabrics, tools, and man- 
ufactures employed. This work also provides sewing for 
advanced classes. Dressmaking is taught, in which the young 
woman is taught the designing and making of her own gar- 
ments. The courses in cooking and hygiene have been 
increased. In all, this department now affords nine different 
courses of study and instruction for young women. The first 
two graduates in this department secured desirable positions in 
Boston, Mass., before their work had been fully completed. 
An additional instructor has been added for this work and the 
equipment of the department increased. 



REPORT OF THE PRESIDENT. 33 

THE WORK OF THE IOWA EXPERIMENT STATION. 

The establiahmeat of experiment stations by our national 
government is something unique in the history of education. 
There are now sixty- four colleges receiving the benefits of the 
land grant and Morrill acts of the United States government. 
In these are fifty-four agricultural experiment stations, having 
a total income of over 11,000,000, per annum. These institu- 
tions employ a working force of abDut 650 persons, whose time 
is given to administration and research work upon all the mod- 
ern phases of scientific agriculture. They pablish over 400 
bulletins annually, and these are sent free to over half a mil- 
lion of American farmers. These bulletins comprise more than 
1(5,000 pages of scientific and practical matter bearing upon live 
questions of soil, crops and animals. In addition to these pub- 
lications of the states, the department of agriculture issues 
special farmers' bulletins, of marked scientific value, at the rate 
of over 2,000,000 copies a year, and the year book, of the 
national department, of 500,000 copies, and containing the ripest 
thought at home and abroad, and distributed among the farm- 
ers of the United States. The demand for this literature is so 
great that the department has not been able to keep fully up to 
it. The total number of all publications of the national agri- 
cultural department has increased in the five-year basis at a rate 
of 160 per cent. There are 5,500,000 farms in the United States, 
and the national government bids fair to reach all these farms 
in the early future with the most helpful literature in the every- 
day problem of the furrows. Of this money the Iowa experi- 
ment station now shares about $35,000 a year. It has taken up 
as rapidly as posuble the investigaitions of iproblems in soils, 
field crops, fruits, foods, animals, dairying, insects, plants and 
the multifold economic and practical questions of modern agri- 
culture. 

In the biennial period the station has issued bulletins 37 to 
43 inclusive. No. 37 contains sug<ir-b2et investigations and 
especially sugar-beet growing in Iowa . One thousand five hun- 
dred pounds of seed were distributed in one year to various 
counties of the state, and abDut 1,200 samples of the beets ana- 
lyzed. The results are tabulated by counties and the conclu- 
sion reached that the greater part of Iowa is favorably situated 
for profitable sugar-beet production. The sugar beets grown 
in the experiment grounds at the college have always ranked 
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higher in richness and purity than those grown in other sec- 
tions of the state. The superiority has doubtless been largely 
due to the exercise of more care in preparing the ground and 
cultivating and growing the crop. Aside from this the condi- 
tions prevailing on the college farm are not more favorable than 
those common to other localities. A wide variety of soils 
respond favorably to the growing of sugar beets, and any fairly 
good soil that will grow corn or potatoes will produce beets suc- 
cessfully. The expense of growing the crop will not ex<^ed 
$2 a ton. A large part of the success of the work depends 
upon the preparation of the ground and the cultivation of the 
crop. The raising of beets contributes to better farming of 
other crops and helps greatly as a food to live stock. 

The people of Iowa pay out $16,000 a day and $6,000,000 a 
year for sugar. Here is a possibility for the developing of new 
and profitable resources for our people. 

Bulletin No. 88 treats of the Russian thistle, giving an account 
of its origin, introduction to the United States, its pres- 
ent general distribution and Iowa distribution, character of the 
plant, and the methods of its extermination. 

Bulletin No. 39 treats of the weeds of cornfields. A weed, in 
the ordinary acceptance of the term, is a plant growing where 
it is not wanted. All plants except corn and the accompany- 
ing crop, pumpkins, must be considered as weeds. A number 
of weeds are largely troublesome because they rob the soil of a 
number of necessary food elements, and by shutting out the 
light prevent the crop from making the greatest amount of 
food. The ragweed and mustard belong to such a class. Other 
weeds, like the germander, prevent the growing crops by a 
networking of roots that interfere with the full development of 
the roots of the grain crop. Com being a cultivated crop is 
more largely interfered with than most other products of the 
field. These weeds are classified as European, like the prickly 
lettuce, pig grass, foxtail, bindweed and bull thistle. Others 
are southern weeds, like the cocklebur, Indian mallow and 
horse nettle. These flourish mostly in the southern borders of 
Iowa. Another crop compr.ses the western weeds, like the 
buffalo bur, and the cream weed, more common in eastern 
Iowa. Still another class is that of northern weeds, like the 
marsh elder. This is spread along the Missouri and northeast- 
ward across low^. Smar tweed belongs to this class The dur- 
ation of weeds as annual, biennial, and perennial is noted. 
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A study is given to the most troublesome weeds of the corn- 
field. They are classified as worst, bad and indifferent. The 
most conspicuous weeds are described, for the practical study 
and knowledge of the farmer. Methods for the destruction of 
obnoxious weeds are given. 

Bulletin No. 40 bears upon the relation of acid fermentation 
to butter flavor and aroma. The market value of butter is 
largely determined by its flavor. This counts agaiost it quicker 
than mechanical conditions. The score cards of dairy asso- 
ciations generally assign 4b to 50 out of 100 points to the flavor. 
It is very dif&cult to secure a uniformly high flavor. There is 
no agreement as to the chemical nature of the substances which 
give the delicate flavor and aroma to butter. It is accepted, 
however, that the flavor substances, whatever they may be, are 
products resulting from a breaking down of the milk and solids, 
and that they are the results of the growth of bacteria. While 
the feed of animals yielding milk has some influence on the 
color and hardness of butter, yet this influence is less than the 
effect of the fermentations which have taken place in the milk 
and cream. Wbile undesirable feeds, such as turnips, carrots, 
and certain wild plants and weeds may affect the flavor of the 
milk and the butter, yet undesirable fermentations may pro- 
duce a flavor worse than any of these. The difference between 
the flavor of winter and summer butter is somewhat due to 
influence of feed, but much more to the difference in kinds of fer- 
mentations which are in the milk. Experimentations were 
made with bacillus subtilis, a growth arising in connection 
with hay. The lipening of crean came in for careful observa- 
tion and experimentation. A comparison is made between the 
relative number of bacteria in unripened and ripened cream 
and milk. A study was made of the difference between winter 
and summer flavor and an examination of natural starters. 
Butter flavor, from pasteurized cream ripened with acid pro- 
ducing bacteria, is included in the investigation. Conclusions 
were reached as follows: 

Butter flavor is produced mostly by the bacterial fermentations which 
have taken place in the milk and cream. The kind of flavor produced 
depends upon the class of bacteria causing the fermentation. Cream ripened 
with common bacteria found in hay dust (BacUlus subtilis) gives a very 
undesirable flavor to butter. 

The general superiority of butter flavor in the summer season is mainly 
due to the difference in the fermentations that are in milk. 
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This difference is due to the greater number of bacteria of the acid class 
found in the milk during the summer season. 

The ripening of a good quality of natural cream is mostly a development 
of acid bacteria. When goDd-flavored cream is ready for churning, the 
number of bacteria per cubic centimeter varies from 280 million to 3 billion. 
Of this number the acid-producing bacteria constitute from 91 to 98 per 
cent. As the process of ripening advances, the relative perceuiof acid 
bacteria greatly increases. A s this proceeds, some species disappear; others 
are prevented from increasing in numbers. 

A good natural skim milk starter is practically a pure culture of acid 
producing bacteria. 

The flavor-producing power of four species of ac id-producing bacteria 
was tried by using to ripen pasteurized cream. Any one of the&e give the 
butter the typical flavor and aroma produced in natural ripening. 

The most common milk souring organism (Bacterium lactarii), all things 
considered, gives the most satisfactory results of any of the species tried 
as a culture for ripening cream. 

Practical experience and experimental evidences both indicate that the 
most [important factors in cream ripening are the development of the typ^ 
ical acid fermentations and the elimination or suppression of other and 
injurious types of fermentations. 

Bulletin No. 41 gives reports from trial stations on new 
orchard fruits and shrubs. This embraces the testing of orchard 
fruits, ornamental trees, and shrubs of a period beginning with 
1878 and extending to the time of the report by Prof. J. L. Budd. 
It includes various varieties of apples, cherries, and peaches, 
ranging in testing grounds over portions of Canada and the 
United Stales. The report also contains data regarding 
ornamental shrubs and trees introduced from eastern Europe 
in 1883. 

Bulletin No. 42 deals with the horse nettle as a troublesome 
weed in Iowa, with the European bindweed or the mornirg- 
glory, the ground burnut, and with the potato scab. Many com- 
plaints have come to the station in regard to the horse nettle. 
A desciiption is given of the plant, an account of its distribu- 
tion in America, and the manner of its extermination. The 
smothering or cutting off of leaves of the plant is the most effec- 
tive method for its destruction. A crop of rape is help- 
ful in smothering it out, while the hoe and plow can be 
used effectively in its extermination. Similar methods can be 
employed in the eradication of the horse nettle. The ground 
burnut is a comparatively newcomer among the weeds of Iowa. 
It appears chiefly on the island of Muscatine. Its spiny burs 
would prove very troublesome to stock, and its spread should 
be prevented. 
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Chemicals and the rotation o I crops over a period of six or 
seven years are the most preventive measures of potato scab. 
Particulars are given in the bulletin. 

No. 43 is entitled, <<Some Injurious Scale Insects.'' This 
bulletin is prepared in response to inquiries regarding insect 
pests. Scale insects are bark lice, and are found in varying 
degrees in the orchards of the state. Fortunately Iowa nur- 
series and orchards have thus far been kept free from the San 
Jose scale. The manner of treating and preventing the ordi- 
nary scales that inflict the treesof our regions is given. Descrip- 
tion and instruction regarding the dread San Jose scale are 
embodied in this bulletin. It concludes with directions in the 
use of insecticides effective in exterminating scale insects. 

STATE AID FOR THE SUPPORT OP THE EXPERIMENT STATION. 

In addition to the $15,000 annual appropriation by the 
national government for the support of an experiment station 
in each state, a number of the states have made additional 
appropriations for the enlargement of the work of the stations. 
Some states have gone so far as to enlarge the work of original 
investigation in addition to that of the national experiment 
station, but that is generally where the geographical extent of 
the state would require experimentation to be carried on in 
different localities. There is no such a demand as this in Iowa, 
but the time has come when Iowa ought to add to the income 
of the experiment station in order to meet a growing interest 
and demand for original investigation on a still more extensive 
scale. Much more printed matter of chief importance to the 
whole commonwealth would be distributed more fully through 
such aid. Careful attention to this eloquent need is asked. 

CRITICAL. PERIOD. 

This is a critical period in the history of the Iowa State Col- 
lege of Agriculture and the Mechanic Arts. The balancings 
of this crisis rest with the incoming legislature and the people 
of Iowa. We never can expect to present any better spirit of 
study, faculty, and friends with more united front upon the 
part of all our workers. We hope to go on in this spirit. But 
that progress rests in a large measure with this legislature. 
We are in a period of unusual thrift in buildings, equipment 
and material appliances in American education. In 1898 
113,000,000 were donated by private benevolences to schools of 
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learning in America. In 1899 $20,000,000 were granted from 
similar sources. In eight years the University of Chicago, in 
equipment and endowment, has secured about $9,000,000. The 
legislatures of the leading states east and west in recent sit- 
tings have made largely increased appropriations for their edu- 
cational institutions. Where Iowa is spending $L for educa- 
tional purposes, they are spending from $3 to $10. In Illinois 
the 'last legislature appropriated $150,000 for an agricultural 
hall. To the south of us Kansas appropriated $35,000 for a dairy 
building; and so on around, states are advancing the material 
equipment of their educational forces in a threefold more 
rapid pace than hitherto. 

As a college we have suffered by waiting four years without 
adequate appropriations for buildings and equipment. We 
have wrought our best to present to the people of Iowa this 
college in its present condition. With utmost goodwill to all 
the institutions of the state, we ask for the largest appropria- 
tions in our 'history in truest sincerity and according to our 
bast judgment. These material improvements and resources 
for education in America will give way in the immediate future 
to a general upheaval in methods of teaching, in strengthening 
of faculties and in promotion of the educational welfare of the 
states and the country. In order for Iowa to do her share and 
to be true to her own youth, prompt action and liberal provi- 
sion must be made for the Iowa State college. There is a prov- 
erb, whose origin I do not know. It is ** God's pity;" but it 
would be a pity fit for gods to check this work in its upward 
and onward growth by meager appropriations. A few 
hundred thousand dollars now and the enactment of a tax levy 
will amount to but half pennies for our people as a whole, but 
when centered in the development of this college will bring 
untold magnitudes within the next ten years into the youth and 
all the commonwealth of this beloyed Iowa. 

WELL-MEANT OBJECTION 

Is .sometimes made to the making of comparisons with the 
institutions of other states. Anything human that grows must 
compare. Comparison is at the foundation of ideas and progress. 
A lone idea in a brain or a college would encyst. The educa- 
tional progress of the United States owes much of its rapidity 
and maturity to a comparison with the leading schools of the 
world. Iowa owes much of its excellent educational system to 
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the comparisons of Horace Mann and the standard of Massachu- 
setts. The elaborate report of the board of control regardii]g 
the future needs and present excellencies of the state institu- 
tions under their management, owes much to their statesman- 
like observation of similar institutions in other states. A man 
never knows what he has at home until he knows what there is 
abroad. For these reasons, as managers of state institutions, 
we are compelled t3 make comparisons. The recognition of 
the national government as to the scope of the courses of study 
and the successful interfitting in this college of the branches 
embraced in the land grant act of congress in 1862 is encourag- 
ing. It now remains for the good people of Iowa to make pos- 
sible the unfolding of the work herein wisely outlined. 

THE NAME OF THE COLLEGE 

Is in full The Iowa State College of Agriculture and the Mechanic 
Arts. In the brevity of general usage Iowa State College is 
employed. These terms are just to all the departments of our 
college work. There is no disposition to sell agriculture for 
mechanic arts nor mechanic arts for agriculture. The college is 
as much mechanical as it is agricultural, and as much agricultural 
as it is mechanical. The statement by parties now and then that 
''agricultural" would catch the farmers is beneath honest consid- 
eration, and such a spirit would betray weakness in every particu- 
lar. The farmers of Iowa, as well as we, have more sense than 
this. The national law governing colleges is now more fully 
understood by the American people, so that the chief purpose is 
what can be gotten out of these colleges for the good of all the 
people rather than what we put on them or in them merely in 
name. There is only one purely agricultural college in the United 
States, that at Amherst, Mass. All other colleges of this char- 
acter are either colleges of agriculture and mechanic arts or 
departments in state universities. In the southern states the 
''A. and M. A. college " is a favorite term, referring to agri- 
culture and the mechanic arts colleges. The year book of the 
national agricultural department at Washington, on the naming 
of these colleges, says: 

To do this in any satisfactory way is by no means a simple matter. The 
colleges of agriculture in the several stat3s and territ Dries have been so 
fashioned by the conditions of their local environment that each of them 
has developed individual peculiarities of form and life to such an extent 
that classification of them is more or less open to objections. It will not do 
at all, for example, to classify these institutions according to the names 
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which they bear. Some which are denominated simply asfricultural colleges 
are really institutions of complex structure, while otherp, in whose title the 
term ** agricultural'* does not appear, have thoroughly organized and well 
attended courses in that branch of learning. 

The problem of ends and departments is easily solved upon 
the college campus at Ames. The students of the depart- 
ments of agriculture and mechanic arts mingle with mutual 
respect in literary societies and all the social interchange of 
college life. The young engineer or scientist is the better for 
his contact with the young agriculturist, and the young 
agriculturist is the stronger for his growing up with the 
other two. In fact, the larger per cent of all these depart- 
ments are young people from the farms and rural villages of 
Iowa, and those from the cities find that the sterling worth of 
the furrow is a wholesome equivalent to the urbanity of the 
paved street. So that the term Iowa State college is but an 
honest conviction and expression of fairness to all the depart- 
ments of the institution. . That means Iowa, both country and 
town, is back and for the young educated farmer, mechanic, or 
student of any course in the Iowa State College of Agriculture 
and the Mechanic Arts. 

Acknowledgment is hereby made to all the authorities, asso- 
ciates and friends who have made possible and real the 
wholesome growths and attainments of this eighteenth biennial 
period. With the deepest good will to all other institutions, 
state and denominational, this report is submitted in earnest 
hope of our Iowa people becoming still more intimately 
acquainted with the needs of agricultural, technological and 
industrial education in their state college at Ames, and the full- 
faced, whole-handed, one-hearted plea for more money, to be 
free and to grow. Very respectfully submitted, 

W. M. Beardshear, 

President Iowa State College of Agriculture and the Mechanic Arts, 
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TREASURER'S REPORT— STEWARD'S DIVISION. 



Boarding dept... 

Damages 

HoBpltal 

Fire, lights lind 

^Incidentals 

Piano rent 

F.J.Eeeler 

A. M. Newens.... 
Cash to balance. 

Totals 



BAXiAirOBS, 
HOT. 11, 1807. 






IU14 86 
$1,114.86 



4i 



I 6S7.5S 
24t.W 

909.85 



FISOAIi TIAB. 






1.50 
14 00 



811,038.71 

600 

686.10 

8.210.60 

30 00 

681.50 

45.50 



IU14 86IS1.653.60 



•8 

o 



1 11,860.76 

5.80 
485.3i 

8,216 60 

48 50 

607.50 

45 50 

807.51 



181,568 50 



TOTAL. 



.O 



$11,038.71 
6.00 
686.10 

8.216 60 
88.00 

621.60 
45 50 

807.35 



$21,860.86 






$11,044.28 
247 70 
735.18 

8,216 60 

60 00 

62150 

45.60 



$21,860 85 



BALANOBB. 
JUHB 80, 1896. 






$ 807.36 



$ 807 35 



$ 5.57 
241.79 
48.09 



11.00 



$ 807.35 
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STATE APPROPRIATIONS. 



The foUowmg is a statement of the different appropriations 
for the fiscal year ending June 30, 1898: 



FUND. 



State oontiDgent fund 

State ezDerlmental fund 

Improvements and current expenses. 

Waterworks 

Forge shops 

Remodeling farm barns 

Sewage disposal system 



Total 



2 

a >;m 

08 o • 

n 



8.40 
7.61 



.10 



$16 01 



a 



QCD3 



802.32 

18 80 

lU72.0t 

3,211.42 

8,163.04 

8.22 

2,083.66 



rO.030.86 



MZPBHDSD. 



391.82 

21.70 

ll,m.45 

8,211.61 

8,163.04 

3.32 

2,063.66 



$30.046 00 



BAIiAHOXB. 



DB. 


OB. 


• • • • • 




*.'6o 


88.97 

• • • • • 


• • • • 





$8.88 



MORRILL FUND. 

The following is a summary of the report made to the secre- 
tary of the interior for the fiscal year ending June 30, 1898: 

Rectipts, 

July 1, 1897. Balance on hand 

September 3. Reoeived from state treasurer 

Total 

Expenditures, 

Paid for agricultural instruction $ 8,220.53 

Paid for mechanic arts instruction 4, 143.06 

Paid for English language instruction 716.64 

P<&id for mathematical science instruction 1,155.53 

Paid for natural and physical science instruction. . . 8,729.24 

Paid for economic science insbruction 577.76 



$ 3,896.81 
23,000.00 

$26,896.81 



Total 

Balance cash on hand June 30, 1898 



Total. 



Respectfully submitted, 



23,542.76 
3,354.05 

$26,896.81 



Herman Knapp, 
Treasurer. 
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TREASURER'S REPORT— STEWARD'S DIVISION. 



Boarding dept.... 

Damages 

Hospital 

FliCML lights ftnd 

incidentals 

Piano rent 

l!*.!. Besler 

A. M. Newens 

Oash to balance . . 

Totals. .. 



BAIiAKCnM 
JUIiTl, 1898. 



4i 

i 



I 807.86 
I 807.86 



I 6.87 
M1.70 
48.90 



11.00 



I 807.86 



IXBOALTSAB. 



4i 



$28,060.61 

86.00 

908.86 

14,88196 
87.80 

m8.86 
70.78 

704.61 

$44,886 9S 



I 



$88,660.67 

86.86 

1,011.80 

14,888.96 

67.60 

678.86 

166.80 



844,836.08 



TOTALS. 



4i 

i 



$98,060.81 

85.00 

906.86 

14362.96 

87.80 

672.86 

70 76 

1.101.06 

$46444.27 



I 



$ 28,686 JM 

888.14 

1,060.20 

14,868.06 

78.60 

672 86 

156.80 



$46,144.27 



BAULNOaa 

JUin 80, 1890. 



I 



$1,101.06 
$1,101.06 



$ 586.68 
208.14 
16644 



41JB0 



76.56 



$1,101.06 
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STATE APPROPRIATIONS. 



The following is a statement of tlie appropriations for the 
fiscal year ending Jnne 80, 1899: 



ruvD. 



State repair and improvement 

State contingent fnnd. . . . 

State experimental fnnd 

Deep well 

Water works fund 

Forgeshops 

Sewage disposal 

Carpenter shop 

Improvements and cnrrent expenses. 
Improvements and cnrrent expenses. 



Total. 



BAIiAHCn JUIiT 
1.1896. 



o 
Q 



I .09 



o 



$8.97 



18 88 



H 

»4 OB P 



t 1,089.94 

634 48 

85.90 

933 68 

100.93 

5.65 

1,371.80 

5,000.00 

8,519.88 

18,518.89 



I 80,802.60 



o 

•d 
a 

H 



1 1,089.04 

63L43 

86.90 

938,63 

109.84 

5.65 

1,371 80 

5.000.00 

8.588.19 

12,512.89 



$30,811.57 



MORRILL. FUND. 

i 

Tiie following is a summary of the report made to the secre 
tary of the interior for the fiscal year ending June 30, 1899: 

Receipts, 

July 1| 1898. Balance on hand 

July 21, 1898. Received from state treasurer 

Total 

Expenditures, 
For agrricultural instruction $ 7 920.58 



$ 3,354.05 
24,000.00 

$27,354.05 



For mechanic arts instruction 

For English language instruction 

For mathematical science instruction .. 

For natural and physical science instruction. 
For economic science instruction . . 



7,149.80 
1,566.64 
1,966.64 
7,416.54 
533.32 



Balance cash on hand June 30 

Total 

Respectfully submitted, 



$26,553.52 

800.53 

$ 27,364.06 



Herman Knapp, 
Treasurer. 
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REPORT OP COLLEGE ENGINEER ON SEWAGE DIS- 
POSAL SYSTEM. 



Ames, Iowa, November 29, 1899. 
To the Board of Trustees of the Iowa State CoUege^ Ames^ Iowa: 

Gentlemen — ^I respectfully present the following report 
regardiag the college sewage disposal plant, which was con- 
stracted in 1898, under the direction and according to the plans 
of myself as college engineer: 

The appropriation for the construction of this plant was 
made by the legislature in 1896. Previous to the construction 
of the plant the outlet of the college sewage system was into an 
open ditch extending across the Squaw creek bottoms. This 
ditch was* dry, except for the sewage, during part of the year, 
and constituted an open cesspool more than a quarter of a mile 
long. In order to abate this nuisance an appropriation of 
13,500 was asked from the state and granted by the legislature, 
on the basis of an estimate of cost and detailed plans prepared 
by myself for a system of disposal by intermittent filtration 
through sand beds, substantially as since actually carried out, 
together with utilization of the sewage for fertilization of grow- 
ing crops by irrigation during part of the year. 

Before proceeding with the construction of the system the 
board of trustees, recognizing that no such plant had ever 
before been constructed in this state, made a long and careful 
investigation as to the feasibility of carrying out the plans. 
The result was a delay of two years, so that construction was 
not proceeded with until 1898. They also decided to omit the 
irrigation feature of the plans, which was not essential to a 
complete system, and, as the law permitted, use the money so 
saved for extending the college sewage system. 

Short lines of sewers were thus constructed late in 1897, com- 
petitive bids being secured from local parties. Bids for the 
remaining sewers and for the sewage disposal system proper 
were advertised to be opened April 29, 1898. On that date the 
following bids were received: 
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BIDDBB. 



J. L. Black, BooDe. Iowa — 
J. Hurley & Oo , Dob Moinas. 
Orellin & Lovall, Des Moinet. 
W. L. Thomaa. Amea, Iowa.. 
Jackaon & Moss, Dea Mnlnea. 



BBWAQB 
DISPOSAIi 




18,890.00 
3,497.00 
3,790.00 
8,175 00 
8,886.00 



I8M.T5 
000.55 
888.58 
777.(16 
745.70 



TOTAL. 



$9,846.75 
4,387 55 
4,548.53 
8,868.65 
3,670.70 



The contract was awarded to the lowest bidder, Mr. J. L. 
Black, of Boone, Iowa. He began work May 9, 1898, and finished 
August 4, 1898. ' In addition to his contract price for the sew- 
age disposal plant he was paid $31.4B for various extras, making 
a total for the disposal plant proper of $2,421.45. His final esti- 
mate on the sewers was $840.60, of which $1.65 was for extras. 
The reduction from the contract price was due to the omission 
of one short sewer and to some slight changes in the lengths of 
others, so that only 2,615 lineal feet were actually constructed 
as compared with 2,670 feet, included in the bid. 

The total expenditures from the sewage disposal appropria- 
tion were as follows: 

J. L. Black's contract for sewage disposal plant $2,421.45 

J. L. Black's contract for 2,615 feet of sewers 840.60 

Seven hundred and fifteen lineal feet of sewers con- 
structed in 1897 142.14 

^Surveying, draughting and inspection 43.30 

Printing specifications and advertising 47.55 

Express, freight, telephone, postagd, type- writing . . 4.96 

Total $3,500.00 

*NOTE — In addition to the above some survey lag and inspecbi'on was 
paid for from the repair fund. 

The oris^inal bills for all of the abDve are on file 'With the 
college treasurer. 

All of the work was very carefully inspected during its 
progress. In this work and in the draughting on the plans I 
was assisted by Miss Elmina Wilson, instructor, and by Messrs. 
J. H. Mykoff, M. J. Hammer, S. W. Tarr and A. J. Perrin, stu- 
dents in the civil engineering department. I desire to commend 
their faithful services. I also desire to acknowledge valu- 
able advice received from Messrs. H. W. Clark and H. F. 
Mills, gentlemen connected with the Massachusetts State 
Board of Health. Their advice in connection with the prepara- 
tion of the plans was freely given as a matter of courtesy from 
the state of Massachusetts to the state of Iowa. 
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The work was executed under the direction of the building 
committee of the board of trustees. 

The sewage disposal plant which was planned and con- 
stracted in the manner described above is shown on the accom- 
panying general plan. It is located about 1,000 feet east of the 
college creamery, which is the nearest inhabited building. 

The plant consists first of a receiving tank, about 22x56x4 
feet, having a concrete bottom, brick walls, and a wood cover 
coated with tar and gravel. At the end of the tank where the 
sewage enters, an area about 8x20 feet is partitioned off for a 
settling chamber, to retain most of the solids in the sewage. 
By division walls the sewage is compelled to flow slowly back 
and forth across the chamber for a distance of sixty feet, after 
which it passes through a screen into the other part of the 
tank, which is called the flushing chamber. The flushing 
chamber has a capacity of about 20,000 gallons, and whenever 
the sewage in it rises to a high- water line the entire contents 
are rapidly discharged automatically, by means of a siphon, 
upon the filter beds. By this means an intermittent applica- 
tion of the sewage to the beds is secured. 

Each of the two filter beds shown on the plans contains an 
area of about two-tenths of an acre, and is made of sand and 
gravel, averaging four feet in depth. The sewage from the 
receiving tank is* brought in sewer pipes, extending along two 
sides of each bed, and flows out upon the surface. After the 
sewage has percolated through the sand and gravel the purified 
effluent is removed by three tile drains under each bed, extend- 
ing lengthwise of the beds and discharging into the channel of 
a small creek. The sewage as it flows 'upon the beds is foul- 
smelling and appearing, but the effluent coming from the tile 
drains is as limpid, clear and odorless as the purest spring 
water. This high degree of purification is effected by countless 
billions of bacteria which live in the pores of the sand and eat 
up the impurities in the sewage. At intervals of a few weeks 
a little scum has to be removed from the surface of the beds, 
but otherwise there is practically no accumulation of filth in or 
upon them, and with proper attention they will last indefinitely. 
This system is known as intermittent filtration, and intermit- 
tent application of the sewage is necessary to the life of the 
purifying organisms. 

The completed beds and the receiving tank are surrounded 
by neat painted fences. A waste sewer with a by-pass, together 
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with valves on all pipes, allows exact control of the disposition 
of the sewage under all conditions likely to occur. The average 
flow of sewage is about 40,000 gallons daily while college is in 
session, so that the filter beds are worked at the rate of about 
100,000 gallons per acre per day. 

About once a month the settling chamber has to be cleaned. 
This is easily done by merely opening a valve and allowing the 
semi-liquid contents to flow out upon the surface of a small cov- 
ered sand filter, called the sludge bed, located upon lower ground 
near by. Here the sludge is allowed to stand and drain until 
it becomes dry enough to handle with a shovel, after which it is 
loaded on wagons and hauled away to be spread for fertilizer 
upon the farm. Usually six to eight loads are obtained at each 
cleaning. 

The sewage disposal plant has now been in operation since 
August, 1898, and has been an unqualified success in every par- 
ticular. The plant is not especially offensive, and such odors 
as exist cannot be noticed at any great distance. I have kept 
a vial containing a sample of the af&uent (taken at random) for 
months at a time on my desk, side by side with another vial 
containiug perfectly pure water from our deep well. People 
who were asked to examine them could not tell either from 
appearance or from odor which was which. Our weekly chem- 
ical analyses show 90 per cent to 95 per cent of purification, while 
the bacterial analyses show that 99. 9 per cent of the bacteria are 
removed. We would not pronounce the a£9.uent a safe drinking 
water, but we have no doubt that a great deal of less pure water 
is actually drank. 

This sewage disposal plant, the first in Iowa, is not only abat- 
ing a nuisance at the college but also is serving as an object 
lesson to the cities of the state. More and more as the popula- 
tion of our state increases is the question of sewage disposal 
becoming of vital importance to our towns. One Iowa city this 
year advertised for bids for the construction of a plant, and I 
am informed that its authorities employed an eastern engineer 
and made an expensive trip to New England to inspect disposal 
systems. More sensibly the authorities of another place, one 
of our principal cities, came here to examine a. plant in actual 
operation under Iowa conditions. 

Realizing the great value to Iowa citizens of properly kept 
records of the college plant and of investigations conducted in 
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connection with it, my colleagues, Professors J. B. Weems 
and L. H. Pommel, have joined with me in obtaining the data 
for complete records and in conducting investigations. The 
board of trustees has given authority for this and has pro- 
vided the necessary funds. We are making regular weekly 
chemical and bacterial analyses of the sewage and afftuent, 
and are keeping many other records in connection with the 
plant. We are studying the degree of purification secured, 
the effect of Iowa climatic conditions upon the operation of 
such a plant, the amount of sewage which can be cared for, 
and the effect of the receiving tank in increasing this amount 
by effecting a partial preliminary purification. The investi- 
gations will be extended to other subjects when practicable 
and the results will be published in such a way as to make 
them accessible to all persons wishing to know them. 

Respectfully submitted, 

A Marston, 
College Engineer, 
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REPORT OP THE SECRETARY. 



INCLUDING A SUMMARY OF PROCEEDINGS OF THE BOARD OF 

TRUSTEES. 



MEMBERS OF BOARD OF TRUSTEES. 

Leslie M. Shaw, ez-offido, Governor of the State. 
R. C. Barrett, ez-offloio, Saperintendent of Public Instruotlon. 



First diatrict— Hon. S. H. Watkins, LlbertyvlUe 1904 

Second district—HON. C. L. Babolay, West Liberty 1904 

Third diBtrlct— Hon. J. S. Jones, Manchester 1902 

Fourth district— Hon. A. Sohermerhorn, Charles City 1904 

Fifth district— Hon. A. V. Stout, Parker sburg 1900 

Sixth district— Hon. W. O. McBuioy, Newton 1902 

Seventh district— Hon. C. F. Saylor, Des Moines 1900 

Eighth district— Hon. W. B. Pinick, Tingley 1904 

Ninth district— Hon. L. B. Robinson, Oakland 1902 

Tenth district— Hon. J. B. Hungerford, Carroll 1900 

Eleventh district— Hon. W. J. Dixon, Sac City 1900 

OFFICERS OF THE BOARD. 

Hon. W. O. McElroy, Newton Chairman 

Edgar W. Stanton, Ames Secretary 

Herman Knapp, Ames. Treasurer 

John Franklin Cavell, Ames Steward 

STANDING COMMITTEES OF THE BOARD. 

GROUP 1. 

Finance Committee — Governor Shaw and Trustees Robinson, Barclay, 

Penick, Barrett, Saylor and McElroy. 
Building Committee — Trustees Hungerford, Jones, Dixon, Stout and 

Watkins, the first three named to constitute the statutory committee. 

GROUP 2. 

Committee on Agriculture^ Horticulture, Experiment Station and Veterinary 
Science— Trustees Stout, Schermerhorn, Barclay, Governor Shaw, 
Dixon and Saylcr. 

Committee on Steward^ a Department^ College Hospital and Sanitary Arrange- 
ments — Trustees Watkins, Hungerford, Robinson and Barrett. 

Committee onBngineeringDepartmenta and Physics — Trustees Jones, Penick, 
and McElroy. * 

GROUP 3. 

Committee on Faculty and Courses of Study— Trxxsteen Barrett, Robinson, 

Hungerford, McElroy, Stout and Schermerhorn. 
Committee on College Lands and Inrestments — ^Trustees Penick, Jones, 

Governor Shaw and Barclay. 
Committee on i^n/cs— Trustees Saylor, Watkins and Dixon. 
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OSOUP 4. 

Committee on SdentMc Departmeiitf— Trustees SchermerhcMro, Stout, Hun- 

gerford and Goyemor Shaw. 
Committee on Uteraty DepmrtmentM and Ubrarf'^Trusteea Robinson, Say- 

lor, Bai^tt and Watkins. 
Committee on PubUe Gronnda and Aaaignment of Rooms — Trustees Barclay, 

Jones and MoElroy. 
Committee on Bonds— Trustees Dixon and Penick. 

PERIOD COVERED BY THIS REPORT. 

The last general assembly changed the fiscal year of the col- 
lege, which had previously ended on the second Wednesday 
following the first Monday in November, so as to make it end 
on June 30 th. This report, therefore, does not extend over two 
full years, but includes only the period from November 11, 1897, 
to July 1, 1899. 

MEMBERSHIP OF THE BOARD. 

The board of trustees consists of the governor of the state 
and the superintendent of public instruction, who are members 
by virtue of their office, and one trustee from each congressional 
district. The term of office is six years, beginning with the first 
of May following election by the general assembly. The terms 
of the following trustees expired oa May 1, 1898: Hon. Hamil- 
ton Smith, First district; Hon. C. M. Dunbar, Second district; 
Hon. A. Schermerhorn, Fourth district and Hon. A. B. Shaw, 
Eighth district. Hon. S. H. Watkins was chosen to succeed Mr. 
Smith, Hon. C. L. Barclay to succeed Mr. Dunbar and Hon. W. 
B. Penick to succeed Mr. Shaw. Mr. Schermerhorn was 
re-elected, but owing to illness has been unable to perform the 
duties of trustee. In addition to filling this vacancy, members 
to represent the Fifth, Seventh, Tenth and Eleventh districts 
are to be elected by the Twenty-eighth Greneral Assembly. 

THE COLLEGE PLANT. 

It is one of the duties of the board of trustees ''to control 
and manage the property of the college and farm, whether real 
or personal. " Aside from the college endowment this property 
consists of a farm of about 840 acres, forty- three farm and col- 
lege buildings and the equipment of the several departments of 
the institution. ThefjUowing is an estimate of the value of 
this property which may be said to constitute the college plant: 
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LanA— 

Farm proper, S81.88mcrM at $00 $ 84,888.80 

ExperlDaient station grounds, 60 acrea at 1100 0,000.00 

Plots for hortlcaltnral experiments, II acres at 905 846.00 

Orchard and arboretam, 96 acres at $76 1,875.00 

Ck)llege campus, 186 acres at $100 18.660.00 

OoUegepark, 37acresat|46 1,665.00 

Total for 841.88 acres $ 57,767.80 

Main college building 8150,000.00 

Boarding cottages 10,000.00 

Margaret hall 60,000.00 

Morrill hall 40,000.00 

Chemical and physical building 85,000.00 

Music hall 6,000.00 

Ohlme and clock tower 7,000.00 

College hospital 3,500.00 

Office building 7,003.00 

Book department building 1,800.00 

Engineer hall 15,000.00 

Carpenter shop 6,000.00 

Forge shop 5,000.00 

Power station 4,500.00 

Old pumping station plant 1,460.00 

Fire department building 176.00 

Foundry store house 100.00 

Oreenhouse 5,000.00 

Veterinary hospital 8,000.00 

Agricultural hall 46,000.00 

0,eamT,.{2S^S^ Wo'i •»:?!!} «•«»•«' 

Icehouse 000.00 

Cattlebarn 7,000.00 

Feedlngshed 000.00 

Experiment station barn 4,000.00 

Horse barn 600.00 

Hog house 1,500.00 

Movable hog houses, fifteen 150.00 

Bheep barn 1,000.00 

Servant's hall 8,000.00 

BeHdeneea oecupted by— 

Professor Curtlss 5,000.00 

Professor Weems 8,50000 

Professor McKay 1,60000 

Professor Blssell 2,600 00 

Professor Summers 8,600.00 

Professor Noble 3,00000 

Professor Stanton 4,000 00 

Professor Marston 3,000 00 

Board log club 1,000.00 

Farm foreman 1,100.00 

Horticultural foreman 1,800.00 

Experiment station foreman 1,000.00 

Farm laborer 800.00 

Total I 460,976.00 
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Qtneral equipment^ 

Waterworks Incladlng water tower, deep well, pumping 

machinery and piping system $ 87,000.00 

Power plant Inoladlng three boilers, three high speed engines, 

piping, boiler and engine room applianoes, eto 6,500.00 

Electric light inoladlng four ynamos, switch board appli- 
ances, pole line and transformers 5,50000 

Sewerage system 8,500.00 

Sewage disposal system 2,500.00 

Office building furniture 2000.00 

Furniture of public rooms 6,800,00 

College hospital furniture 3,500.00 

Boarding department 2,200.00 

Fire department 1,525.00 



Total 



Department equipment— 

Experiment station: 

Agricultural section I 8,400.00 

Horticultural section 12500 

Chemical section 2,861.00 

Botanical section 1,826.50 

Dairy section 100.00 

Entomological section 1,056.86 

Veterinary section 468.00 

Library 50000 



Total, 



Farm 

Creamery 

Horticultural department 

Veterinary department. 

Pathology and histology 

Agricultural chemistry 

General chemistry 

Zoology (including gas machine). . . . 

Botany 

Gtoology 

Physics and electrical engineering. 

OlTll engineering 

Mechanical engineering 

Mining engineering 

Domestic economy 

Military department 

English literature and rhetoric 

Potitioal economy 

Public grounds 

Library 

Muscial department 

Pipe organ 

Chimes and clock 



Total 



10,336 75 

18,01tf.02 

3,442.87 

1,850.00 

2,310.72 

866.75 

1,624 00 

8,840.68 

14,461.00 

15,500.00 

2,012.00 

14.718.08 

' 5,344.20 

28,005.01 

865.00 

1,532.87 

450 00 

176.00 

10000 

122.50 

23,200.00 

1,000.00 

2.500.00 

9,000.00 



I 60,625.00 



167,059.10 



Total value Of college plant $755,326.90 

This amount would divide along the line of the purposes to 
which it is devoted, about as follows: 

General, Inclmdlng dormitories, public grounds, offices, general library, 

waterworks plant, etc.. 1397,948.00 

Agriculture 244,354.81 

Mechanicarts 113,024.09 

Total $756,326.90 
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It is provided in the national law that a portion of the endow- 
ment fund may be used to purchase land for college farm pur- 
poses whenever authorized by the legislature. Under the 
authority granted by the last general assembly the board of 
trustees purchased forty acres known as the Kintzley tract, 
joining the land already owned by the college on the north and 
east, paying therefor 12,000. The board had previously sold a 
tract of 85 acres, which was disadvantageously situated on the 
north side of Squaw creek, crediting the proceeds, 13,625, to the 
endowment fund. The farm, with these changes, consists, as 
already stated, of 841.88 acres, described as follows: 

W. fr. i of Sec. 3, E. fr. i of Sec. 4, E. fr. i of W. i of Sec. 4. 
Ten acres off from the east side of the W. i of the N. W. i of 
Sec. 4, Twp. 83, Range 24, containing 657.88 acres. 

Also the S. E. i of the S. E. i of Sec. 33, and the W. i of the 
S. E. i of Sec. 83, and the East 8-8 of the S. W. i of Sec, 38, 
and 2i acres south of Chicago & N. W. B. B. track in the S. W. 
i of Sec. 33, all in T?^. 84, Bange 21, containing 182.51 acres. 
Lot 2, N. E. of N. E. 9-83-24, containing one acre. 

The funds derived from national sources cannot be applied 
directly or indirectly under any pretense whatever to the pur- 
chase, erection, preservation or repairs of any building or build- 
ings. Outside of the purchase of farm land the enlargement and 
maintenance of the college plant is made to rest entirely upon 
the state. 

THE COLLEGE ENDOWMENT FUND. 

A second important duty of the board of trustees is the man- 
agement of the college endowment fund. This fund had its 
origin in the grant of lands made in 1862 by the national gov- 
ernment to the several states and territories for the purpose of 
providing colleges for the benefit of agriculture and mechanic 
arts. Under this grant Iowa received about 204,000 acres of 
land. This land was rented on ten-year leases at an annual 
rental of 8 per cent on a valuation fixed in advance by the board 
of trustees. The lessee was granted the privilege of purchase 
at this valuation upon the expiration of his lease or a renewal 
of such lease on the same valuation for a new term of five or 
ten years. When leases were forfeited for non-payment of ren< 
tal the land was re-appraised and again rented. By the increase 
in appraisement and the transfer, in the earlier years, of the 
unused income, the endowment fund was gradually augmented 
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until at the beginning of the period covered by this report it 
amounted to $981,033. 52. Daring this [period there has been 
added to this fund: 

The proceeds of the sale of North farm $ 3, 625. 00 
Part payment on sale of donated land 

situated near Ontario. . . 150.00 

Proceeds of sale of old buildings on 

Kintzley tract 25.00 

Total $ 8,800.00 

Less amount paid under the authority 
of the general assembly for the pur- 
chase of the Kintzley tract of 40 
acres 2,000.00 

Net addition to the fund $ 1,800.00 

Thus bringing the total endowment to $682,883.52, credited in 
its origin as follows : 

To the original congressional land 

grant $ 589,879.01 

To transfers and investments of inter- 
est fund 93,304.51 

To sale of donated land 150.00 

Total $ 682,833.52 

The fund is invested in land and farm mortgages, and with 
the exception of two tracts of land leased directly by the board 
of trustees, is managed through (a) the land and loan agency, 
under the charge of Herman Knapp, and (b) the financial agency, 
under the charge of W. A. Helsell. The fund in amount is 
divided along these several lines as follows: 

1. Under direct control of the board, 

land valued at $ 3,613.55 

2. Land and loan agency, Herman 

Knapp, agent 81,125.45 

3. Financial agency, W. A. Helsell, 

agent 598,089.52 

Total $ 682,838.52 
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I. FUND UNDER DIRECT CONTROL OF THE BOARD. 

The land composmg this portion of the endowment fund 
includes the following tracts, obtained under foreclosure of 
mortgage: 

120 acres in Ringgold county, cost. . . $ 1,200 

40 acres in Polk county, cost 2,418 55 

Total. . . . , $ 3,618.55 

The Ringgold tract is rented at an annual rental of $126; the 
Polk county tract on short time at $85. 

II. LAND AND LOAN AGENCY. 

In the last biennial report, the land charged to the agency 
is stated at 11,989. 17 acres. In an accounting with the agent at 
a later date the following corrections were found necessary: 
Add N. W. 1-4 30, 97, 28, a tract in 
conflict with swamp land entry, 
which, through mistake, had been 

deducted twice, acres 149.67 

Add amount of error in original list, 
acres .10 

Total 149.77 

Deduct error in amount of land sold 
during biennial period of 1896-97, 
acres 60.00 

Net additional, acres 89.77 

These changes affect the acreage only, and no ^ the value of 
the land as a whole, which is correctly given in the last bien- 
nial report. At the beginning of the present period then the 
land chargeable to the agency amounted to 12,078.94 acres, 
appraised at 152,791.45. 

During the year there has been patented : 

Of the congressional grant, 3,840 
acres, appraised at $ 15,016.00 

Of land purchased with accumulated 
interest fund, 160 acres, appraised at 800.00 

Total, 4,000 acres, appraised at. . . . $ 15,816.00 
Leaving as the amount now charged to 
the agency 8,078.94 acres, appraised 
at 36,975.45 
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All of this land is under lease at an annual rental, payable 
la advance, of 8 per cent on its appraised value. 
At the beginning of the period cov- 
ered by this report there was in the 
hands of Agent Enapp an unin- 
vested balance of accumulated inter- 
est of $ 2,580 00 

During the period loans have been 
paid amounting to 27,000.00 

Land purchased with accumulated 
interst, sold, amounts to 800 00 

North farm sold and proceeds cred- 
ited to accumulated interest fund. . 8,625.00 

Total I 88,P55.00 

This amount has been forwarded to the state treasurer and 
placed to the credit of the financial agency. The uncollected 
principal on loans made by Agent Knapp amounts to 144, 150. 

III. THE FINANCIAL. AGENCY. 

At the beginning of the fiscal period 

there was an unexpended balance to 

the credit of this agency of I 29,119.89 

Mortgage loans paid during the 

period amounted to 158, 185.06 

Principal of leases paid during the 

period 15,016.00 

Transferred from land and loan 

agency 88,955.00 

Proceeds of sale of donated land 150.00 

Old building on Kintzley tract sold . . , 25.00 

Making a total to be invested of . . $ 286,450.95 
The agent has loaned 
during the period $146, 200. 00 

The board under author- 
ity of the legislature 
purchased the Kintz- 
ley tract for , . . . ¥ 2,000.00 

Total $ 148,200.00 

Leaving an unin- 
vested balance of $ 98,250.95 
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In hands of the financial 

agent $ 5,728.99 

In the hands of the state 

treasurer 92,521.96 

Total I 98,260.95 

Extensions have been granted during the period as follows: 

Bearing 7 per cent interest | 6,800.00 

Bearing 6jper cent interest 3,200.00 

Total I 9,500.00 

The financial agency was established in 1884. It has loaned 
$1,035,625.80. 

Only three foreclosures have been made and these resulted 
in a gain to the college. The presert agent, W. A. Helsell, has 
had charge of the agency since June 15, 1891. To meet the 
provisions of t*he cede of 1897 a new contract with Mr. Helsell 
was made in July, 1898, of which the foUowiug is a copy: 

CONTRACT WITH FINANCIAL. AGENT HELSELL. 

This contract by and between the board of trustees of the 
Iowa State College of Agriculture and Mechanic Arts and W. A. 
Helsel], witnesseth: That the said Helsell, having been 
appointed financial agent of said college by the trustees thereof, 
by virtue of chapter IV, title XIII of the code, he (the said Hel- 
sell) agrees to conduct said agency according to the terms of 
said code and this agreement. 

1. All loans negotiated shall be upon the following terms: 
The rate of interest shall be such as is or shall be designated by 
the board of trustees, payable annually, principal and interest 
payable to the order of said board of trustees at the office of the 
state treasurer at Des Moines, Iowa. The principal to be due 
in not less than five nor more than ten years and the borrower 
to have the privilege, after such time as shall be fixed by the 
board, to make payments of principal in sums of 1100 or multi- 
ples thereof, at such times as interest matures. 

2. The said financial agent shall only use such forms of 
notes, bonds and mortgages, coupons and other papers, and 
shall observe such instructions as may be prepared by the 
attorney-general under the direction of the executive council 
for the purpose of and pursuant to the fourth paragraph of 
section 2667 of the code. 
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3. He, the said agent, shall not loan less than S500 nor more 
than 110,000 to any one person. 

4. He, the said agent, shall draw from the st&te treasury 
the said endowment fund, from time to time, as provided by sec- 
tion 2665 of the code to enable him to make such loans, provided 
that he at no one time shall have in his possession nor under 
his control, m3rethan 110,000. In determining this amount, the 
secretary may credit the financial agent with the amount of any 
loan when the application therefor, its accompanying examiner's 
report, coupon note and mortgage duly recorded, or, in lieu of 
the mortgage the certificate of the county recorder or the 
abstractor of title, showing that the mortgage has been duly filed 
for record, are filed with him; but, in such case, the responsibi- 
lity of the financial agent for the loan shall continue and he 
shall be charged again with each such loan not fully completed 
within forty days thereafter. He shall exercise care and dili- 
gence in making such loans and in selecting or retaining any 
one to assist }iim in preparing abstracts .of title and in the doing 
of any act in any way connected with said loans, and if any sum 
of money is lost or expense incurred, through his wilful or 
negligent acts or the wilful or negligent acts of his sub-agents, 
the said Helsell shall be f uUy liable to the said board of trustees 
therefor. 

5. And the said agent shall also be liable for any want of 
diligence in making said loans; and for all moneys lying and 
being in his hands for an unreasonable time, or for any time 
during which, by diligence or proper effort, the same might or 
could have been loaned, the said agent shall be liable for inter- 
est thereon at the rate of 7 per cent per annum. 

6. He shall report to the secretary of the said board of 
trustees annually, or as often as may be required by the said 
board, his doings since his last report. He shall keep a com- 
plete abstract of each of said loans and a f ull and c )mplete 
record and register of all his doings, and keep all letters 
received and press or typewritten copies of all letters sent, all 
of which records and correspondence shall be turned over to 
his successor in office, or said board, and at all times shall be 
open to the inspection of any member of the executive council, 
the attorney-general, or any member of the board of trustees of 
said college, or their duly appointed agent. The agent shall 
forward to the secretary of the board all papers relating to such 
loans. 

5 
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7. He shall receive a S3hlary of $1,200 par annum, payable 
monthly, and all necessary expenses connected with the dis- 
charge of his duties, and, also, not to exceed the sum of $800 
per annum in addition for assistants and sub-agents. The 
$1,200 to be paid out of the state treasury in equal monthly 
installments as provided by law, and the expenses and money 
for assistants and sub-agents to be drawn as required, by item- 
ized statements duly verified by the financial agent, and 
approved by the chairman and secretary of the board of trus- 
tees. 

8. Each loan shall be secured by a mortgage paramount to 
all other liens up3n improved farms in the state of Iowa, and 
shall not exceed 50 per cent of the cash value of the mortgaged 
premises, exclusive of buildings. 

9. This contract fully recognizes the regulation of the 
board that the time of foreclosure of mortgages of delinquent 
loans shall be decided by a committee consisting of the chair- 
man and secretary of the board of trustees and the financial 
agent, and the said financial agent hereby agrees that said pro- 
vision for ordering foreclosures shall not in any way lessen his 
responsibility, but no delay in ordering foreclosures shall 
Bxceed six months. 

10. The said Helsell shall take charge of the foreclosure of 
mortgages and collection of bonds from delinquent debtors to 
the endowment fund, as provided by law, and shall promptly 
remit all amounts thus collected to the treasurer of state as 
directed by law; but the agent shall, before commencing fore- 
closure proceedings, give twenty days' notice by letter 
deposited in the postoffice, directed to the mortgagor at his 
known place of residence. 

11. The said Helsell shall at all times be subject to the 
rules, orders and directions of the said board of trustees. 

12. The said Helsell shall hold his office as financial agent 
during the pleasure of the board of trustees. 

In witness thereof, this contract is executed in duplicate 
by the Iowa State College of Agriculture and Mechanic Arts, 
by the chairman and secretary of the board of trustees, diQy 
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authorizad so to act, and by the sMd W. A. Helsell, in his own 
proper person, this 20th day of July, 1898. 

W. A. Het^sktj,. 

The board of trustees of the low9k State College of Agricul- 
ture and Mechanic Arts. By W. O. McBlroYi 

E. W. Stanton, Chairman. 

Secretary. 

The bond of the agent was fixed at $50,000. Trustee DIzod, 
who was appointed a committee to investigate the financial 
responsibility of the bondsmen, reported that they were large 
land owners in Sac county, and that he considered the bond 
ample to protect the interests of the college. The bond was 
approved by the board of trustees and afterwards by the state 
executive council. 

Under the law all payments for land are forwarded to the 
state treasurer and credited to the financial agency. The 8,000 
acres remaining under lease will be patented in the near 
future and the entire land'System closed out. The accumulated 
interest portion of the endowment which has hitherto been 
managed in connection with the land department has been 
ordered by the board transferred to the financial agency. 
This is being done as rapidly as loans are paid in. The 
ei dowment fund as a whole will thus in a few years come to be 
managed through the financial agency. It is therefore a mat- 
ter of special congratulation that this method of handling the 
fund has proven a safe and efficient one. An experience of 
fifteen years has shown that it is well suited to conserve the 
safety and promote the productiveness of the fund. One special 
advantage of the system is that the board of trustees can at any 
time obtain, in the office of their secretary, full information 
regarding the condition of the fund; When money is drawn by 
the agent from the state treasury for investment, the orders are 
countersigned by the secretary of the board of trustees. The 
papers connected with each loan are sent by the agent to the 
secretary, who enters them of record and then forwards them 
to the state treasurer, who collects principal and interest when 
due. Monthly reports are rendered to the secretary, whose 
books are thus made to show at the close of each month the 
condition of each loan and of the fund as a whole. The accounts 
of the secretary are compared with those of the officers handling 
the fund and the correctness of their books thus tested. 
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With no losses in its history, and an aggregate income second 
only to that received by New York from the national grant, the 
management of this fund may be considered as an example of 
wise and conservative public financering. 

PRESENT CONDITION OP THE ENDOWMENT FUND. 

The books of the secretary show that on June 30th, last, the 
condition of the fund was as follows: 

INYMTBD. 

Land under lease at 8 per cent (tncludlng Ringgold tract), 8,198.91 acres, 

appraised at $38,176.45 

Farm mortgages at 7 per cent 408,088.57 

Farm mortgages at 6 per cent 141,900.00 

Polk county tract at |85 per annum 1,418.66 

Total yielding income $584,582.57 

unmyasTiD. 

Oash balance $98,250.95 

Total endowment «.. $682,833.52 

It will be noticed that nearly $100,000 of the endowment fund 
is invested. Many additional loans are payable on October 1st 
and January 1st. By the first named date the uninvested bal- 
ance will be increased to $150,000, and by January 1, 1900, will 
probably exceed $200,000. This most serious condition of 
affairs is due to the fact that the law will not permit the fund to 
be loaned at less th%n 6 per cent, while it is only now and then 
that a 6 per cent loan can be obtained. The • matter should 
receive the early attention of the legislature. The following 
draft of a bill was approved by the board of trustees, and is 
submitted to the general assembly for consideration : 

A BILL 

For an act to amend section twenty-six hundred and sixty-seven of the 
code, relating to the rate of interest to he charged in the lending of money 
of the endowment fund of the State College of Agriculture and Mechanic 
Arts. 

Be it enacted bj the General Assembly of the State of Iowa: 

Section 1. That section twenty-six hundred ^and sixty-seven of the 
code be, and the same is hereby amended, by striking out of the fourth and 
fifth lines of said section, as found in subdivision one thereof, the words "not 
lees than 6 per cent per annum, payable annually.'* 

Sec 2. This act, being deemed of immediate importance, shall take 
effect and be in force on and after its publication in the Iowa State Register 
and the Des Moines Leader^ newspapers published in Des Moines, Iowa. 
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INCOME AND EXPENDITURES. 

The following statement shows the sources from which the 
funds for maintaining and developing the college are derived. 
They also give in condensed form the income and expenditures 
for the time included in this report: 

(a) fob the period extending from NOVEMBER 11, 1897, TO 

JULY 1, 1899. 

Receipts. Expenditures. 

1. National support funds « 39,609 62 « 42,499.27 

2. National experiment station fund 7»500.00 7,521.81 

3. Miscellaneous items: rent ef rooms, diploma 

fees and rental on donated land 1,260 85 986 00 

4. Annual state appropriation 11,678 53 11,585.47 

5. Special appropriations by the state for build- 

ings and improvements 8,461.33 8,461.52 

Totals $ 68,410.33 $ 71,054.07 

The excess of expenditures over income, amounting to 
12,643.74, is represented by a corresponding decrease in the 
cash balance which was in the hands of the treasurer at the 
beginning of the period. It should be noted that owing to the 
change in the college fiscal year the foregoing statement covers 
only seven and two- thirds months. 

(B) FOR THE FISCAL YEAR ENDING JUNE 30, 1899. 

Receipts. Expenditures. 

1. National support funds • 71,178.42 $ 70,496.40 

2. National experiment station fund 15,000.00 16,000.«0 

^. Miscellaneous items: rent of rooms, diploma 

fees and rental on donated ' lands 3,265.81 2,254.84 

4. Annual state appropriation 22,781.78 22,790.75 

5. Special appropriations by the state for build- 

ings and improvements 7,420.91 7,420.82 

Totals - $ 119,646.92 $ 117,962.81 

Since the income exceeded the expenditures by $1,684.11, the 
treasurer's cash balance was increased by that amount. 

The incoaie for the year was increased by the payment, 
owing to prosperous business conditions, of considerable delin- 
quent interest, and by the drawing of an old balance to the 
credit of the annu^il state appropriation. With these items 
stricken out the income inclusive of new buildings would have 
been about $105,000. 
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Proceeding now to consider the income and expenditures in 
detail under the headings used in the condensed statement, we 
find: 

I. NATIONAL SUPPORT FUNDS. 

The following shows the ordinary income of the college 
from the national support funds for the partial fiscal year end- 
ing June 80, 1808, together with the expenditures on account of 
the varicus departments: 

INCOME 1897-8. 

Rectal on endowment fund land $ 2,374.83 

Rental on land purchased with interest fund 108.75 

Interest on endowment fund invested in farm 
mortgages 23,027.81 

Rental on land obtained by the foreclosure of 
endowment fund mortgages 168.50 

Interest on interest fund invested in farm mort- 
gages 5,929.73 

$ 31,609.62 

Morrill support fund — part of installment for 
1897-8 8,000.00 

Total net income from national support 
funds $ 39,609.62 

EXPENDITURES. 

Salaries — 

Morrill fund $ 13,635.83 

Interest fund ..— 8,397.94 

Total $ 22,033.77 

Agricultural department — 

Current expenses $ 1,393.85 

Foreman 400.00 

Class expenses 91.91 

Total 1,886.76 

Creamery cr. $248 78 

Dairy — 

Salary of G. L. McKay $ 800 00 

Salary of assistant 66.64 

Total 86664 

Apparatus and current expenses cr. $85.69 

Horticultural department — 

Current expenses and experimentation cr. 

.$1,220.98 

Assistant 265.12 
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Veteruuux department — 

House surgeon $ 75.00 

CurreLtezpenieB and apparatus 94.68 

Total 169.68 

Pathological department — 

Curren b expenses and apparatus 33.2^ 

Mechanical department — 

Assistants $ 1,545.26 

Current expenses and equipment . 1,219.38 

Total w 2,764.64 

Ciril engineering— 

Assistants $ 150.00 

C iirrent expenses and equipment 403. 78 

Total 553.78 

Physics and electrical engineering-- 

Current expenses and apparatus $ 266. 48 

Assistants 360.00 

Total 616.48 

Mining engineering. 10.55 

Military tactics and physical culture — 

Currrent expenses and flags 166.73 

Department of chemistry — 

Assistants $ 475 00 

Current expenses and apparatus 526. 71 

Total 1,001.71 

Agricultural chemistry — 

Assistant, current expenses and apparatus... 426.00 

Entomology and zoology — 

Current expenses and apparatus 619.14 

Botany — 

Assistants $ 174.99 

Current expenses and apparatus 452. 60 

Total 627 69 

Mathematics and secretary's o&ce — 

Assistants and clerk hire 1.068.64 

Political economy 22.00 

Domestic economy 208.64 
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Department of muak^ 

Salary of director $ 260.00 

Instrumental music, public ezercises 50.00 

Current expenses 13.60 

Music for Sabbath services 50.00 

Total 36360 

Library— 

Librarian $ 370.83 

Assistant 175.00 

Expenses, books and periodicals 1,090.09 

Total : 1,636.82 

Public grounds 1,220.60 

Sabbath services 266.25 

Public rooms — 

Furniture % 15.52 

Heating, lighting and janitor service 1,961.38 1,976.90 

Contingent expenses 5,260.29 

Total « 44.054.62 

Less dairy credit 85.59 

Creamery credit 248.78 

Horticultural credit 1,220.98 1,565.35 

Total net ordinary expenses % 42,499. 27 

The following shows the ordinary income of the college from 
the national support funds for the fiscal years ending June 30, 
1899, together with the expenditures on account of the various 
departments: 

INCOME 1898-9. 

I Rental on endowment fund % 3,217.47 

Rental on land purchased with interest fund.. 415.95 
Interest on endowment fund inveeted in farm 

mortgages 37,869.14 

Rental on land obtained by the foreclosure of 

endowment fund mortgages 253. 5o 

Interest on interest fund invested in farm 

mortgages 5,422.36 

8 47,178.42 

Morrill support fund 24,00.00 

Total $71,178.42 

EXPENDITURES. 

Salaries — 

Morrill fund 8 21,603.64 

Interest fund 12,770.08 

34,373.72 



1,642.29 



1,899.96 
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Agricaltmral department — 

Current expenses and purchase of cattle 9 2,047 32 

Foreman : 600.00 

Class expenses 354.24 

Omaha exhibit 75 00 

3,076.56 

Creamery 1,799.98 

Dahy — 

Salary of G. L. McKay $ 1,299.96 

Salary of assistant 260.91 

Apparatus and current expenses 81. 42 

Horticultwal department — 

Assistant $ 399.96 

Current expenses and apparatus 1, 500.00 

Veterinaiy department — 

House surgeon $ 225.00 

Assistant 200 00 

Current expenses and apparatus 345 .99 

770.99 

Pathological department 92.08 

Mechanical department — 

Assistants.-.- $ 3,086.26 

Current expenses and equipment 995.00 

CivU engineering-^ 

Assistant $ 799.96 

Current expenses and equipment 800.00 

Physics and electrical engineering— 

Assistants % 800 00 

Current expenses and apparatus 1,300.55 

2,100.55 

Mining engineering 99.79 

Military department — 

Current expenses and flags 199.64 

Department oi chemisttj — 

Assistants $ 950 00 

Current expenses and apparatus 60 05 

1,040.05 

Agricultural chemistry — 

Assistant, current expenses and apparatus 498.66 



4,081.25 



1,99.596 
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Department of zoology — 

AssistanU : 8 19^40 

Current ezpenseB and apparatus 349.48 

540.88 

Geology 190.00 

Botaajr— 

ABsistantB $ 360.00 

Current expenees and apparatus 296.57 

646.57 

Mathematics and secretary's o&ce — 

Assistants and clerk hire 1,848.24 

Political economy 69.80 

English literature and rhetoric — 

Assistant $ 600.00 

Current expenses and student help 120.00 

720.00 

Domestic economy — 

Assistant % 600.00 

Current expenses and furniture 374.30 

974.30 

Music — 

Salary of director $ 500.00 

Instrumental music at public exercises 100.00 

Current expenses 39.47 

. 639.47 

Library — 

Librarian % 600.00 

Assistant 350.00 

Expenses, books and periodicals 1,620.89 

Cabinet 120.50 

2,691.39 

Public grounds 1,326.37 

Sabbath services 422.03 

Public rooms — 

Heating, lighting and janitor service 432 06 

Contingent expenses 6,719.82 

Total net ordinary expenses 870,496.40 

It will be noticed that the aggregate of these detailed 
exhibits agrees with the *' national support" items in the 
general statements. 

In certain of the educational departments students are 
charged the cost of materials used in the laboratories; in other 
departments, such as the farm and creamery, there is a com- 
mercial feature connected with the educational work. These 
departments are credited with the proceeds of the sales of 
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material and products and use the moneys thus received to 
meet in part the current expenses. These sales, and expenses 
equal thereto in amount, are not included in the statements 
given, such statements showing only the net income and net 
expenditures. In the first of the fiscal periods considered 
these sales aggregated $21,800.45; for the fiscal year ending 
June 30, 1699, they amounted to ¥33,7£0.98. Divided for this 
year according to departments, the account stands as follows: 

RECEIPrS FROM SALES FOR THE TSAR ENDING JUNE 30, 1890. 

Creamery $19,033.94 

Farm 6,973.34 

Dairy 974.88 

Meohaoical department. 3,121.44 

Chemical department 952.60 

Horticulture 646.48 

Ag^rici&ltural chemistry 480.60 

Botany 398 00 

Domestic economy 326.65 

Physics and electrical engineering 300.05 

Veterinary department 240.80 

Zoology 213.31 

Public grounds 31.89 

Civil engineering 20.00 

Mining engineering 2.50 

Geology 3.35 

Pathology 6 50 

Library .75 

Total $ 33,720.98 

"When, further along in this report, the account with the col- 
lege treasurer is considered, the amount of these sales will be 
found to appear on both the debit< and credit sides of his cash 
account. Such accounts, however, should not be taken into 
account in determining the income of the institution or the cost 
of its maintenance. 

It is not practical to give in further detail the financial opera- 
tions of each department. A statement regarding the farm and 
creamery may not, however, be out of place. 

The farm statement is as follows: 

DEBIT. 

Inventory November 11, 1897 $14,402.37 

Expenditures from November 11, 1897, to July 1, 

1^98 5,257.78 
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Cish expenditures for year ending Jane 30, 1809. 9,095.66 
Unpaid bills 801.14 

Total 9,896.80 

Total $29,556.95 

CREDIT. 

Receipts from November 11, 1897, to July 1, 1898 $ 3,863.93 

Receipts for year ending June 30, 1899 6,973.34 

Inventory June 30, 1899 18,919.92 

Total 129,757.19 

The excess of credits over debits shows a gain of $200.24. 
This is represented by : 

Increase in inventory $i,517.55 

Less appropriations from interest fund 
and unpaid bills 4,817.81 



Total 9 200.24 

It should be borne in mind in this connection that the main 
p arpose of the entire farm plant, buildings, fields, and stock, is 
educational. Instead of showing a gain it would not be surpris- 
ing if, like the other educational departments, its expenditures 
were to exceed the receipts. It can hardly be expected that in 
the long run the agricultural, any more than any other educa- 
tional, department of the college can be self-sustaining. 

The financial operations of the creamery are shown in the 
following exhibit: 

DEBIT. 

Inventory November 11, 1897 $ 689.31 

Expenditures from November 11, 1897, to July 1, 

1898 11,548.53 

Cash expenditures for year ending June 30, 1899. $ 20,833.92 
Unpaid bills 87.12 

Total 20,921.04 

Total $33,158.88 

CREDIT 

Biles from November 11, 1897, to July 1, 1898 $11,797.31 

Siles during year ending June 30, 1899 19,033.94 

Ia7entary June 30, 1899, Inoluling $153.98 of colleotlons due 1,101.85 

^^^^^^^1^ ^^i^^ma^ ^mm^f^^^^ 

Total $ 31,933.10 
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Net cost of miintalning the creamery during the period 1,225. 78 

Total - $33,158.88 

This is represented by: 

Appropriations from interest fund $ 1,551 20 

Unpaid bills .' 87.12 

Total $ 1,638 32 

Less increase in inventory 4 2.54 

Total $ 1,225.78 

These figures show that it cost about $S00 per annum to 
maintain the creamery. Comparison with the cost of similar 
departments in other state colleges, where the commercial 
feature is not introduced, shows that the combination of the 
commercial and educational ideas lessens the cost of mainte- 
nance.. It at the same time adds greatly to the educational 
value of the creamery department. 

n. NATIONAL APPROPHIATION FOR EXPERIMENT STATION. 

1897-8. 1898-9, 

Part of year. Fall year. 

Apppropriation. Sales. Appropriation. Sales. 

Income 97,500.00 $1,324.36 $15,000 $2,343.34 

Expenditures.. 7,521.81 1,311.51 15,000 2,355.81 

By an act of congress known as the Hatch act of 1887, pro- 
vision was made for the establishment of an experiment station 
in each state. An annual appropriation of $15,000 was made 
to each station for its support. By an act of the legislature 
the station in Iowa was made a department of the college. In 
addition to the services it has rendered the state in the conduct 
of valuable experiments it has incidentally been an important 
help to the educational side of the agricultural department. 
The provisions of the national law regarding the use of the 
station appropriation are exceedingly stringent. It must be 
kept entirely separate from the educational funds and at the 
close of each year a detailed report must be rendered the 
department of agriculture at Washington. The following is a 
summary of the report for the last fiscal year. The sales of 
the station are devoted to the same purposes as the appropria- 
tion itself, but under the law they are not included in the report. 
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Iowa Agricultural College Experiment SUttioUi in account with the United 
States appropriation^ 1898-9, 

DR. 



• 



To reoeipts from the treasurer of the United Statea as per 
appropriation for fisoal year ending June 90, 189 i, as per act 
of congrecs, approved March 2, 1887 $ 15,000 

CR. 

By salaries 3 8,482.41 

Bylabor 2,370.73 

Publications 389.23 

Postage and stationery 359.41 

Freight and express 578.67 

Heat, light and water 405.10 

Chemical supplies 435.75 

Seeds, plants and sundry supplies 1,051.31 

Library 4.77 

Tools, implements and machinery 225.98 

Scientific apparatus 231.34 

Traveling expenses 372.20 

Contingent expenses 12^50 

Building and repairs i0.60 

Total « 15,000 

Herman Knapp, 

TVecwurer. 

We, the undersigned duly appointed auditors of the cor- 
p3ration, do hereby certify that we have examined the books 
and accounts of the treasurer of the Iowa Agricultural College 
and Experiment Station for the fiscal year ending June 80, 
1399; that we have found the same well kept and classified as 
above, and that the receipts for the year from the treasurer of 
the United States are shown to have been $16,000 and the cor- 
responding disbursements $15,000; for all of which proper 
vouchers are on file and have been by us examined and found 
correct, thus leaving no balance. - 

And we further certify that the expenditures have been 

solely for the purpose set forth in the act of congress approved 

March 2, 1887. Signed, 

W. M. Beardshear, 

[seal..] E. W. Stanton. 

Attest: 

W. M. Beardshear, 

Oustodian, 
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III. MISCELLANEOUS ITEMS, ROOM BENT, DIPLOMA FEES AND 

RENTAL ON DONATED LAND. 

The most important of the items considered under this head 
is the rental on rooms. Students and others rooming in the 
college dormitories are charged $3 per term. The fund thus 
realized is used to repair students' domitories and purchase 
furniture for student rooms. 

The following exhibit shows the receipts and expenditures 
on account of this fund during the fiscal period: 

RECEIPTS. 

Balance on hand at the heginning of the fisoal 

period $ 370.98 

Beceiyed from students and teachers, 1898 (part 

of year) $ 1,207 05 

Receiyed from students and teachers, 1899 2,778 81 

Total $ 3.985.86 

Total ayallable fund $ 4,356.84 

EXPENDITURES. 
Main building — 

General repairs 1,064.04 

Margaret ball— 

General repairs $ 165.14 

Heating and lighting dining room and kitchen 382.25 

$ 547.39 
Boarding cottages — 

General repairs 112.33 

Creamery dormitory — 

General repairs 8.63 

Bepairson office building 1.05 

Wages of general carpenter working on dormi- 
tory buildings 466 70 

Furniture for students' rooms 685.48 

Total expended $ 2,885 62 

Balance on hand 1,471.22 

$ 4,356.84 

The receipts on the diploma account arise from a fee of $5 
charged each graduate for his diploma. The fund is expended 
in the purchase of diplomas, programs, student register book, 
etc. 
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Rental is received on two small tracts of donated land. The 
receipts and expenditures on account of these two items are 
shown in the following summary: 

INOOMB. BZPBNDITUBB8. 

1897-8 1898-9 1897-8 1898-9 

Room rent $1,207,05 8 2,778.81 $ 871.86 $2,013.76 

Diplomafees 26.00 455.00 104.57 241.08 

Rent on donated land 28.80 32 00 9.57 

Total $1,260.85 $3 265.81 $ 086.00 $2,254.84 

IV. ANNUAL STATE APPROPRIATION. 

1897-8. 1898-9. TOTAL. 

Income, drawn from state treasury $11,578.53 $22,781.78 $34,360.31 
Expenditures 11,585.47 22,790.76 84,376 22 

The following is the section of the code granting this appro- 
priation: 

Section 2674. Approprmtiona.— For the repairs, general improvement 
and current ezpensesof the State College of Agriculture and Mechanic Arts* 
In Its several departments and chairs, and In aid of the income fund, the 
sum of $18,500 is annually appropriated out of any money In the state treas- 
ury not otherwise appropriated. 

At the time when the code went into effect there was in the 
state treasury an undrawn balance of the annual appropriations 
to the college of $9,575.11^. This balance had been allowed to 
accumulate by the board to enable the college to erect a tower 
for the chimes and clock and make other needed improvements 
and repairs. The attorney- general rendered an opinion to the 
auditor of state in which he held that the new code in repealing 
former statutes deprived the board of trustees of authority to 
issue requisitions for this balance. The matter of granting them 
such authority was presented to the legislature and an act 
passed restoring to the college the amount in question. After 
paying for the erection of the tower $6,671.48 there remained a 
balance of $2,903.63 which was used for general repairs and 
improvements. The following statement shows the entire 
amount drawn from the state treasury during the period covered 
by this report and also the purposes for which it was e^cpended : 

INCX^ME (DRAWN FROM STATE TREASURY). 

Amount of annual appropriation undrawii on October 1, 1897, 
when code went Into effect; restored to college by legisla- 
tive act - - t 9,575.11 

Balance of annual appropriation for year ending June 30, 1898, 

dr%wn 12,272 91 



PROCEEDINGS OF BOARD OF TRUSTEES. 81 

Amount of aonual appropriation for year ending June 90, 1899, 

drawn 12,512.29 

Total drawn from the state treasury during fiscal period $94,360.31 

EXPENDITURES. 

Agncnltttral ball— 

Gas machine for agricultural chemistry $ 458.85 

Storm windows in recitation room 32.40 

Storm windows, ceiling, etc., for agricultural 

chemistry 109 76 

Shelves in agricultural chemistry laboratory. 81.21 

Pathological laboratory 1,096.61 

Microscopes for pathology and histology 135 00 

Blackboard, photo room and office furniture 

for horticultural department 230.43 

Filter at room for agricultural physics 37.59 

General repairs on building 43.98 

$ 2,225.83 

Farm buildinga— 

Improvements in cattle bam 3 1,517.47 

Farm dairy room and sheep bam 1,925.17 

Farm foreman's house 1,042.90 

Implement shed 874.00 

Repairs on farmoottage 127.12 

Repairs on ice house 58.80 

Putting up windmill 52.57 ' 

Repairing barns, hog house, and other general 

repairs , 255.90 

5,853.93 

Fencing, tiling and repairing of north bridge 1,149.53 

Experimentation 1,797.60 

Equipment for Pasteurization 3 237. 94 

Windowcape 135.65 

Window shades and rollers, and farm dairy 

equipment 58.59 

Calcimining dormitory rooms 106.00 

Roof on boiler house 55.00 

General repairs 847.79 

Total 1,440.97 

Tower for chimes and clock.- ' 6,671.48 

Painting college buildings 1,657.60 

Plumbing in college buildings (including car- 
penter work in connection therewith) ] ,448 26 

Fires, lights and incidentals, repairs 1,239.26 

Carpenter shop — 

Equipment 3 1,468.69 

Advertising for bids 17.36 

Total 1,486.05. 

6 
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Chemkal and pbjucml building— 

Cases for physical department 8 597.76 

Floor for chemical lecture room 100.00 

Calcimlning - 97.23 

Sinks and faucets in chemical laboratory 66. 93 

Repaivlng skylights, photo room, porch, paper^ 
ing wall for lantern screen, and 'making 

minorrepairs 100.28 

Total 

Professors' houses 

Fire station, hook and ladder wagon, hose carta, 
hose and other fire department equipment... 

Enginxring huildiags — ] 

Hydraulic laboratory % 827.48 

Repairing roof and gutters of engineering 

hall 323.00 

General repairs 95.88 

Water works ex tension and repairs 

Local telephone system 

Furniture for public rooms 

Sewage disposal plant — 

Comt^letion of plant $ 319.04 

Maintenance of plant 139.15 

Monill hall— 

Cases for zoology $ 285.00 

Cases for geology and mining 28.00 

Gas machine for geology and zoology 86 61 

Screens for library 27.26 

Awnings for zoological rooms 12.70 

Fitting up room for repair of library books.. 33.59 

General repairs - 56.70 

Main building — 

Botany cases $ 247.8L 

Blackboards in recitation rooms . . . ^ 54. 60 

Wainscoting botany rooms 44.10 

General repairs 120.34 

Sewer extension and repairs. 

Telephone and electric light repairs 



962.19 
1,329.07 

942.98 



1,246.36 
884.08 
693.06 
593.41 



458.19 



529.86 



466.86 
211.00 
148.22 
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Margaret ball— 

Fire OBOApeB $ 112.50 

Storm windows for domestic eoonomy rooms 42.95 

General repairs 49.70 

$ 205.15 
Boarding cottages — 

Ganeral repairs 153 52 

Boiler inspection 144.00 

Lighting barns in winter 153.70 

Repairs in south hall 81.12 

Bepairs in gfreenhouse 42.47 

Bepairs in horticultural foreman's house 10 00 

Bepairs in office building (including bath room) 69.83 

Bepairs in club house 9.96 

Repairs in college hospital 14.90 

Repairs in veterinary hospital 8.0§ 

Advertising for bids 20.81 

Telephone messages, postage luid other miscel- 
laneous matters 27.00 

Total. $ 34,376.22 

The excess of expenditures over amount drawn from state 
treasury is accounted for by a balance of $15.91 in the hands of 
the college treasurer at the beginning of the period. 

The expenditure of this fund is under the general direction 
of the building committee. This committee selects from the 
repairs and improvements asked for by the heads of the 
different departments those which are the most urgent, and 
recommends them to the board. Such of these as the available 
funds will reach are ordered. Whenever the character of the 
work will permit bids are secured and contracts made. The 
execution of the work whether by contract or otherwise is 
generally under the direct supervision of the college engiueer, 
Professor Marston, or the steward, Mr Cavell. The undrawn 
balance of the appropriation amounts to $5,987.11. Improve- 
ments and repairs have been authorizdd by the board amount- 
ing to about $7,500, a portion of the cost of which must neces- 
sarily be paid from the next quarterly payment due August 
15th. Demands upon the fund, which the building committee 
considered urgent, amounting to over $10,000, were not 
granted because of want of means. Hitherto the fund has been 
used entirely for repairs, improvements, experimentation and 
the purchase of furniture for public rooms. Owing, however, 
to decreasing income from the endowments due to the lower 
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rate of interest, and the increasing expense attendant upon 
the growth of the institution, the board of trustees was com- 
pelled at its annual meeting to set aside $6,500 of the fund to 
be used in aid of the national support funds. As this 
only partially meets the needs in that direction it is probable 
that an additional draft will be made upon this fund for general 
purposes before the close of the year. 

V. SPECIAL APPROPRIATIONS BY THE STATE FOR BUILDINGS 

AND IMPROVEMENTS. 

At the time of the last biennial report the following balances 
remained to the credit of the special appropriations of the 
Twenty sixth General Assembly: 

Deep well S 933.63 

Waterworks 3,321.36 

Forge shops and foundry, with fixtures 3,168.69 

Remodeliog farm bams 3.32 

Sewage disposal system 3,465.46 

Total $ 10,882 34 

These amounts have been extended for the purpo&es contem- 
plated by law as follows: 

1. Deep well — 

Part of balance due Henlon & Hubbell on 

pump $ 933.63 

2. Water works- 
Balance due King Bridge Co., on oontract of 

98,888 for erection of tower and tank 1,336.92 

Paid for fixing rods and slides in pump 97. 24 

Balance due Henion & Hubbell on pump less 

amount above paid for fixing rods and slides $ 1,233 49 

Balance due Jackson & Moss on pumping sta- 
tion contract - - 345.00 

Paid Jackson & Moss, extras 88.63 

Pumping station fixtures 80.39 

Inside plumbing to connect college buildings 

with distribution system 99.37 

Minor items including stationery, postage, 
typewriting, engineer's expenses, and ex- *> 

press 41 31 

3,321.36 

3. Forge shop and foundry with fixtures- 
Balance on Atkinson & Bro. contract of 93,469, 

for erecting of shop 3 2,422.96 

Balance of architect's fee 86.60 

Stock house for coke and coal 86.73 
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Benches, raie^, line shaft and other neoeseary 

equipment - 572 30 

3.168.59 

4. Remodelinsf farm barns- 
Carpenter work 3.32 

5. Sewage disposal system- 
Contract of J. L. Black, sewage disposal plant $ 2,421.45 
Contract of J. L. Black, 2,616 feet of sewers.. 840 60 

Sewers constructed in 1897, 715 feet 142.14 

Surveying, draughting and inspection 43. 30 

Advertising 4.00 

Express, postage, telephone, freight, typewrit- 
ing 3.96 

3,455.45 

Total.....". $ 10,882.34 

The original appropriation of the legislature for the sewage 
disposal system was $3,530. The trustees had considerable 
diflBculty in agreeing upon a satisfactory system. The work 
was thus delayed, and at the time of the meeting of the last 
legislature only $14.55 of the appropriation had been expended. 
A statement of the action of the board up to that time may be 
found on page 64 of the la%t biennial report, . At the meeting 
of the trustees ii^ April, 1898, the whole matter was referred to 
the cDmmittee on engineering departments with power to act. 
The committee decided to adopt the plan proposed by the col- 
lege engineer, Professor Marston. Bids were received and the 
contract let in the following May. A list of the bids and a 
description of the plant will be found in the report of the col- 
lege engineer. 

The only special appropriation of the Twen by- seventh Gen- 
eral Assembly to the college was one of $5,000 for a carpenter 
shop. The board at its meeting in April following the passage 
of the bill direc^^ed the building committee to advertise for bids 
and make contract for the erection of the building, the same to 
be completed by July 19th. 

The committee met on the 29 th of the month and opened the 
bids, which were as follows: 

Zitterell & Atkinson $ 4,387 

Crellin & Lovell 4,694 

W. M. Rich 4,397 

H J. Fritz 5,400 

The contract was awarded to Zitterell & Atkinson on the 
basis of their bid of $1,387. A bond of $2,500 was given condi- 
tioned upon the faithful performance of the contract. The 
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building was completed to the satisfaction of the board of 
trustees for the price agreed upon. The account with the 
appropriation as a whole stands as follows: 

RECEIPTS. 

Amount of appropriation $ 6,C0O 

EXPENDITURES. 

Zltterell& Atkinson's contract for erection of building^ $ 4 387 

Paid for steam heating^, water supply and plumbing^ 613 

Total $ 5,000 

The special appropriations asked by the board of the 
Twenty-eighth General Assembly are as follows; 

Greneral engineering hall for mechanical, 
civil, electrical and mining ergineer- 

ing $ 150,000 

President's residence 10,000 

Horse barn and stock pavilion 10,000 

Parchase of pure-bred stock 10,000 

Total $ 180,000 

The board also asks that the annual appropriation be increased 
from $18,500 to $50,000 per annum, and that the college be 
granted one- tenth of a mill tax for five years, for buildings, 
improvements and equipment. 

The urgent need of these appropriations is fully set forth in 
the president's report. 

STEWARD'S DEPARTMENT ACCOUNTS. 

In addition to the college proper with its various departments 
devoted to educational and experimental purposes the board of 
trustees has charge of an extensive dormitory system which 
furnishes rooms and table board to the greater portion of the 
students. The board also manages a college hospital supported 
by the student body. 

THE BOARDING DEPARTMENT. 

The boardisg department is under the direct charge of a 
steward who receives a salary of $1,000 per annum and boards 
room, fires and lights for self and wife during the college terms 
and for such portion of the vacation as the college may need 
his services. The current expenses of the department are paid 
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from its income and it is only incidentally in the repair of build- 
ings that it receives any benefit from college funds. The fol- 
lowing statement shows the receipts and disbursements for the 
period included in this report: 

RECEIPTS. 

From students and other sources in 1898 (part of 

year) $ 11,386.76 

From students and others, 1898-9 27,580.67 

Total : $ 39,967.43 

DISBURSEICENTS. 

Paid for labor and supplies in 1898 $ 11,938.71 

Paid for labor and supplies in 1899 28,050.61 

Total - 39,989.32 

Excess of disbursements over receipts 21.89 

This reduces the cash balance of $557.52 on hand 

at the beginning of the period to the present 

cash balance of 535.63 

Add supplies on hand $ 231.45 

Collections due 495.34 

Total $ 726.79 

Deduct bills unpaid 30.75 

Total - 696.04 

Net credit, cash, supplies, etc $ 1,231.67 

As against a net balance at the beginning of the period as 
shown by the last biennial report of $724 68. 

DEPARTMENT OP FIRES, LIGHTS AND INCIDENTALS. 

Students rooming in the boarding cottages are charged 70 
cents per week for fires, lights and incidentals; the charge in 
the other college buildings is 85 cents per week. Students 
boarding outside of the college pay into this fund $5 per term. 
The account also realizes a small profit on coal sold to parties 
living on the campus. If these sources of income are not suffi- 
cient to cover the expenses the deficit at the end of the year is 
paid by the college from its support funds, such payment being 
deemed a fair equivalent for heating, lighting and care of the 
public rooms. The following are the receipts and expenditures : 
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RECEIPTS. 

Receipts from sbudents and others, 1898 (part of 

year) $ 6,268.22 

Receipts from s'.adents and others, 1898-9 13,930.90 

Total $ 20,187.12 

From college support fund, 1898 $ 1,960.38 

From college support fund, 1898-9 432.05 

Total.—- 2,392.43 

Total receipts $ 22,679.55 

BXPENDITUBEa. 

For supplies and labor, 1893 (part of year) $ 8,216.60 

For supplies and labor, 1898-9 14,362.95 

Total expenditures $ 22,579.55 

For several years Professor Bissell has had charge of the 
greater portion of the expenditures in this department. He 
has made a study of the problems connected with heating, 
lighting, pumpiag and plumbing, and his reports to the board 
have given much valuable information regarding the details of 
the care of the college buildings. The following is taken from 
his report for the year ending June 80, 1899: 

Total expenditures for the year $ 14,362.95 

Deduct amount received for coal and employes 

working for other departments 1,979.71 

Net cost of service for the year $ 12,383.24 

Classified as follows: 

Janitor service $ 3,607.31 

Heating service 4,928 51 

Lighting service 2,021.10 

Water service 1,383.86 

Plumbing service 179.34 

Office expenses 190.'i6 

Miscellaneous 72 37 

Total $ 12,383.24 

The following shows the cost of heating the more important 
buildings during the period from January 1, 1899, to July 1, 
1899: 
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Cost per mo. 

Cubic feet of per 10,000 

Buildings Cost space heated. cubic feet. 

Main building and Morrill hall SI, 192.35 800,000 $ 4 26 

Margaret hall 5»8.39 275,000 6.20 

Agricultural hall 172.41 75,000 . 4.60 

Creamery 237.30 44,500 14.05 

Music hall 21.64 30,000 205 

Office : 74.84 40,000 3.74 

Cottages 164.59 120,000 4 57 

Engineering bulldinga and chemical 

and physical buildings 525 27 440,000 3. 41 

Total $ 2,986 79 

In the matter of electric lighting his report shows that the 
cost per lamp per month for the year was slightly in excess of 
25 cents. 

The cost of pumping is given at 5 cents per 1,000 gallons. 

At the meeting of the board Id July Professor Bissell was 
given full charge of the department. 

COLLEGE HOSPITAL. 

The college hospital is of the nature of an insurance com- 
pany. The student pays at the beginning of each term the 
sum of $1.25, which entitles him to medical attendance, nurs- 
ing and medicine and all the privileges of the hospital. Dr. 
W. E. Harriman is the physician in charge. He receives for 
his services an annual salary of $B00, payable from the hospital 
fund. Thus far the income has proven sufficient to meet all 
expenses. The .showing for the period from November 11, 
1897, to June 30, 1899, is as follows: 

EECEIPTS. 

Gash on hand at the beginning of the period. $ 299.85 

Receipts for period from November 11, 1897, to June 30, 1893.... 435.33 
Receipts for year ending June 30, 1899 1,011.30 

Total $ 1,746 48 

EXPENDITURES. 

Paid for labor and supplies for the period from November 11, 

1897, to June 30, 1898 $ 686.19 

Paid for labor and supplies for the year ending June 30, 1899 903.85 

Cash balance on hand 156.44 



Total $ 1,746.48 
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OTHER STEWARD ACCOUNTS. 

Certain minor accounts of the steward's department may be 

summarized as foUows: 

Old balance. Receipts. Ezpenditares. Present balance. 

Damasres^ $ 241.99 $ 92.15 $ 41.00 S 293.14 

Piano rent.... 150 116.00 76.30 41.20 

Elocution fees 200.80 125.25 75.55 

The present balance of the foregoing aooounts together with: 

Boarding department balance $ 535.63 

College hospital balance 156.44 

Makes the total cash balance to the credit of the steward's 
department funds $1,101.96 



ACCOUNT WITH THE COLLEGE TREASURER. 



As directed by law an account is kept by the secretary with 
the college treasurer. A monthly comparison of books is made 
with that officer and a monthly settlement thus effected. A 
classification of the treasurer's receipts and disbursements 
along the lines followed in the detailed presentation of the col- 
lege finances will, exclusive of the steward's accounts, lead to 
the following exhibits: 

(A) Receipts and disbursements of the college treasurer for the fiscal 
period from November 11, 1897, to July 1, 1898. 

RECEIPTS. 

Cash balance on hand November 11, 1897 $ 16,858.23 

Total income from all sources, including nation 

support and experiment station funds, 

annual and special appropriations by the 

state and miscellaneous items 68,410.33 

Sales by experiment station re-appropriated to 

the station $ 1,324.36 

Sales by other departments re-appropriated to 

the departments 21,800.45 

Total 23,124.81 

Accumulated interest fund paid in and trans- 
ferred to the financial agency 23,575.00 

Donated land sold 150.00 

Total charged against the treasurer $132,118.37 
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DISBURSEMENTS. 

Total expenditures on account of educational 

departments, experiment station, repairs, 

improvements, furniture and diplomas 71,054.07 

Experiment station sales, used by the station 

(except balance of 12.85) $ 1,924.36 

Other department sales used by the departments 20,787.60 

Total 23,111.96 

Accumulated interest endowment [remitted to 

the state treasurer 24,105.00 

Ehitzley tract of land purchased 2,000.00 

Proceeds of sale of donated land sent to state 

treasurer 150.00 

Total disbursements $120,421.03 

Cash balance on hand June 30, 1898 11,697.34 

Total $ 132,118.37 

(B) Receipts and disbursements of the college treasurer for the year 
ending June 30, 1899. 

RECEIPTS. 

Cash balance on hand July 1, 1898 $ 11,697.34 

Receipts from all sources, including national 

support and experiment station funds, 

annual and special appropriations by the 

state, and miscellaneous items 119, 646. 92 

Sales of the experiment station re-approprl- 

atedto the station $ 2,313.34 

Sales of other departments re-appropriated to 

those departments 33,720.98 

36,064.32 

Accumulated interest endowment laid in and 

transferred to the financial agency 19,850.00 

Total charged against the treasurer $ 187,258.58 

DISBURSEMENTS. 

Total expenditures on account of educational 

departments, experiment station, repairs, 

improvements, buildings, furniture and 

diplomas $ 117,962.81 

Sales of the experiment station used by the 

station, including balance of 912.85 $ 2,355.81 

Sales of other departments used by those 

departments 33,720.98 

36,076.79 

Accumulated interest endowment fund re- 
milted to state treasurer 19,850.00 

Total disbursements $ 173,889.60 
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Cash balance on hand June 30, 1899 13,368. 98 

Total ■- $ 187,268 58 

The cash balance is to the credit of the folio wr- 
ing accounts: 

Interest fand $ 9,909.34 

Morrill fund. 800.53 

10,709.87 

Experiment station fund .38 

Railroad damages 88.00 

Room rent 1,471.22 

Diploma 1,038.68 

Donation 60.83 

Total : 9 13,363.98 

Settlements are made with the treasurer by the board of 
trustees at the close of each fiscal year. A careful examina- 
tion of his books and vouchers is made by a special committee 
appointed for that purpDse. In July, 1898, Trustees Dixon and 
BDbinsoa W3rd the coaim ttee on sattlemBat of th) regalar col- 
lege accounts, while Trustees Watkins and Stout were assigned 
the steward's division. These committees reported the accounts 
correct, and the books neatly kept and in good condition. At 
the close of the fiscal year ending June 30, 1899, Trustees Dixon 
and Robinson were again appointed on the settlement committee, 
having charge this time of both college and the steward's 
accounts. The committee, after a careful examination in which 
they checked the duplicate receipts filed with the secretary with 
the debit side of the treasurer's cash account, compared his 
vouchers with the items on the credit side and tested the foot- 
ings and balances, reported that the accounts were correct and 
that the cash on his hands amounted to $14,470.94, divided as 
follows: 

General college accounts $ 13,368.98 

Steward department accounts 1,101.96 

Total $ 14,470.94 

It will be noticed that these amounts agree with the balances 
already given in the exhibits taken from the secretary's books. 
The accounts of the treasurer are thus pretty thoroughly 
tested. 

The board of trustees at its last annual meeting re-elected 
Herman Knapp treasurer. A full statement of his duties can 
be found on> pages 83 and 81 of the last biennial report. His 
salary is the same as stated on page 86 of that report. His 
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bond, which was fixed at $50,000, has been filed with the secretary 
of state and approved by him. 

APPROPRIATIONS FOR FISCAL YEAR ENDING JUNE 80, 1900. 

1, From Collegiate Support Funds, 

The amount available for the year to pay the salaries of 
professors and instructors, provide for general expenses and 
meet the needs of the collegiate departments is estimated by 
the secretary at $73,500. Part of this amount is derived from 
the balance brought over from last year. The trustees, realiz- 
ing that the endowment paid in could not be reloaned under the 
law fixing the rate of interest at 6 per cent, reduced appropria- 
tions to the lowest possible limit consistent with simply main- 
taining the present position of the institution. In this way an 
available balance was secured with which to meet in part the 
serious reduction in this year's income. The board also 
directed, as already stated, that $6,500 of the annual appropria- 
tion by the state should be devoted to general support purposes. 
Taking these items into account the estimated income is made 
up as follows: 

Available balance f 4,000 

Income from national support funds . . . • . 68,000 
Portion of state annual appropriation set 
aside for general support 6,500 

Total $73, 500 

The following are the appropriations made by the board of 
trustees: 

APPROPRIATIONS FOR 1899-1900. 

For ealaries as per list under salaries for 1899-1900. 

Prom interest fund $ 12,983 33 

From Morrill fund 22,560.00 

Total S 35,533.33 

Agricuhwal department — 

Current expenses $ 1,300 

Foreman, in addition to house 800 

Class expenses, including animal husbandry 
assistant and $100 increase in Mr. Atkin- 
son's salary 660.00 

Total .-. 2,760.00 



550.00 



94 STATE COLLEGE OP AGRICULTURE. 

Creamery — 

Current expenses and instruction 1,00000 

Dairy — 

Current expenses and apparatus $ 100.00 

Salary of G. L. MoEay, director 1,300.00 

Salary of assistant 400.00 

Total 1,800.00 

Department of borticalture— 

Assistant $ 400.00 

Current expenses and apparatus, Including^ 

greenhouse Instructor 1,500.00 

Total 1,900.00 

Veterinary department — 

House surgeon $ 200.00 

Current expenses and apparatus 350.00 

Mechanical department — 

Assistants % 3,155.00 

Current experses and equipment 1,000.00 

Civil engineering department — 

Assistant $ 800.00 

Current expenses and equipment, Including 

sewage disposal experiments 1,150.00 

Physics and electrical engineering— 

Assistants 9 1,500.00 

Current expenses and apparatus 900 00 

Mining engineering — 

Current expanees and equipment 300.00 

Military department — 

Current expenses and flags * 100.00 

Agricaltural chemistry — 

Assistants, current expenses and apparatus.. 700.00 

Department of chemistry — 

Assistants 9 950 00 

Current expenses and apparatus 500.00 

Geology — 

Current expenses and equipment. 200.00 



4,155.00 



1,950.00 



2,400.00 



1,450.00 



1,800.00 
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Department of zoology — 

AaBistant $ 800.00 

Current expenses, Increase of equipment and 

additions to museum 800.00 

COO.OO 

Pathological department — 

Current expenses and apparatus 50. 00 

Histology — 

Current expenses and apparatus 50.00 

Department of botany-^ 

Assistants $ 350.00 

Current expenses and apparatus 300.00 

650.00 

Mathematics and secretary's oBSce — 

Assistants and clerk hire...: 1,400.00 

Department of English literature and rhetoric — 

Assistants (three) $ 1,600.00 

Student help and current expenses 200.00 

Political economy — 

Current expenses and equipment 75.00 

Department of domestic economy — 

Assistant $ 600.00 

Current expenses and equipment..., 300 00 

Department of music — 

Salary of director and band iustructor 500.00 

Instrumental music at public exercises 100.00 

Current expenses 50.00 

Piano 275.00 

Library — 

Librarian 8 600.00 

Assistant 350.00 

Current expenses, books and periodicals, in- 
cluding student assistant 1,800.00 

2,750.00 

Sabbath services 450.00 

Public grounds 1,220.00 

Public rooms — 

Heating, lighting and janitor service 1,500.00 

Contingent expense — 

Private secretary and clerk for president's 

office 9 1,025.00 

Catalogues, printing, stationery and advertis- 
ing - 2,750.00 



900.00 



925.00 
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Extra fund for advertising 500.00 

Telephone service 80.00 

Ringing bell for recitations 75.00 

Mailservioe 270.00 

Proctors 400.00 

Preceptress fund 150.00 

Pumping pipe organ 25.00 

Clerks for treasurer's office 350.00 

Emergency 150.00 

Department of history 25.00 

French and German 135.00 

Physical culture for ladies 125.00 

Advertising in Student 50.00 

Advertising in Junior annual for 1€00, the 
annual to contain nothing not approved by 

the president 50.00 

Address before college and trustees 100.00 

Annual fee for agricultural college association 10.00 
Fund for attending teachers' institutes and 
associations (intended for president and 
professors authorized by the president to 

attend such meetings) 70.00 

Commencement write-up 20.00 

New ledger for treasurer's office 15.00 

Typewriter for president's office 90.00 6,465 00 

Total • 73,628.33 

The largest item in this list of appropriations is, of course, the 
cost of instruction. A part of this cost appears under the head 
of salaries. Assistants however, are, with one or two excep- 
tions, charged to the department accounts. Under the head 
of salaries the list in detail is as follows: 

SALARIES FOR 1890-1900. 

W. M. Beardshear, A. M., LL. D., president, psychology and ethics $3,860.00 
M. Stalker, M. So., V. S , veterinary science, station veterinarian. 1,600.00 
£. W. Stanton, M. Sc, mathematics and economic science, secre- 
tary of board of trustees 2,400.00 

J. R. Lincoln, military science 1,000.00 

Afred A. Bennett, M. Sc, chemistry 1,800.00 

H. E. Summers, B. S. , zoology station entomologist 1,600.00 

W. H. Wynn, Ph.D., D.D., history 1,20000 

L H. Pammel, B. Ag., M. Sc., Ph. D , botany, station botanist... 1,800.00 

Miss Gertrude Coburn, B. So. , domestic economy 1,200.00 

C. F. Curtiss, M. S. Ag., agricultural director, experiment station 2,000.00 

J. B. Weems, Ph. D., agricultural chemistry, station chemist 1,600.00 

A. B. Noble, B. Ph., rhetoric and English literature 1,«0#.00 

L. B. Spinney, B. M. E., M. Sc., physics and electrical engineering 1,500.00 

G. W. Bissell, M, E. , mechanical engineering 1,600.00 
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A. Marston, 0. E. , civil eDgineering, college ODgineer 2,000.00 

Miss Lizzie May AUis, B. A., M. A.| Pranch and German 1,200.00 

Mrs. Sally S. Smith, B. S., preceptress 750.00 

W. E. Harriman, B. Sc, M. D 700.00 

Histology and physiology (9700) college physican (9300) paid from 

hospital fees charged students 1,000.00 

W. H. Meeker, M. E., assistant in mechanical engineering 1,400.00 

A. M. Newens B. O., elocution and oratory, associate in English. . 1,200.00 

S. W. Beyer, B. So , Ph. D., geology and mining 1,600.00 

John A. Craig, B. S. A., animal husbandry 1,800.00 

John A. Craig, B. Ag., horticultural station horticulturist 2,000 00 

J. J. Repp, V. D. M., assistant in pathology and therapeutics 1,200.00 

Miss Maria M. Roberts, B. L., mathematics 900.00 

James Atkinson, B. S. A , assistant in 8l«ation ($1(X) additional 

charged to farm department) ^ 800.00 

Herman Knapp, B. S. A., college treasurer and recorder, station 

treasurer ($250) - 1,100.00 

Due General Lincoln on e alary account at beginning of fiscal year 133.33 

Total appropriation for salaries $41,533.33 

Houses on the college grounds are occupied by Professors 
Noble, Summers, Curtiss, Marston, Bissell, Weemsand Stanton. 
Their annual rental is considered by the board to be equivalent 
to $20). The salaries included in the salary list were ordered 
char^'ed to the following funds: 

Support funds: 

Morrill fund 122,550.00 

Interest fund 12,988.33 



Total $36,538.88 

Experiment station fund . . 6,000.00 



Total $41,588.88 

Though the salaries of assistants are at first charged to 
department accounts they are, of course, ultimately paid from 
the funds which support these departments. 

The followiDg is a list of assistants, with the salary of each 
and the fund from which it is paid: 
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SALARIES OP INSTRUCTORS AND ASSISTANTS. 



HAMB AHD DBPABTinirr. 



O. L. McKay, dairy 

O. H. BeklM, dairy 

H. J. Brans, creamery ^- 

J. J. Edserton, farm (house rent In addition) 

Jas. Atkinson, agriculture 

G. M. Rommel, animal husbandry 

F. J. Resler, music. 

Mrs. Elizabeth Bestler music 

Blmlna Wilson, cItII engineering 

T. Lennox, mechanical engineering 

E. O. Potter, mechanical engineering 

E. O. Boutelle, mechanical engineering 

G. F. Dodge, mechanical engineering 

Miss Bessie Larrabee, Latin 

Miss L. Blmonson, English 

Miss Elizabeth McLean, English 

B. E. King, physios 

E.G. Beed, physics 

Lola Placeway, chemistry 

Hazel Beardsnear. chemistry 

... physical culture for ladles 

Miss Maud Gardiner, domestic economy 

J. J. Vernon, horticulture 

P. T. Barnes 

B. H. Hlbbard, mathematics 

Julia A. Wentch, mathematics 

H. W. Orettenberg. agricultural chemistry 

A. Estella Paddock, botany 

Elmer Hodson, botany 

J. B. Allen, zoology 

Vina E. Olarlc, library 

Helen Louise Knapp,- library 

W. W. Otto, library 

8. P. Smith, house surgeon 

Ira A. Williams, geology and mining engineering 

J. O. Brown, chemistry 

Wllmon Newell, entomology 

E. E. Little, horticulture 

Miss O. M. King, artist 



OD 



Total 



|i.aoo 

400 
500 
800 
100 
200 
800 
100 
800 
1,060 
810 
765 
500 
600 
500 
600 
460 
460 
660 

aoo 

126 

600 
400 
600 
400 
750 
400 
175 
175 
300 
600 
350 
100 
SOO 
200 



d 

Ncovi 
H 



400 



200 



TOTAL. 



116,680 



I • ■ • • • « 



800 



150 
150 



400 
400 
800 
375 



$8,475 



1,800 
800 
600 
800 
100 
400 
500 
100 
800 

1,080 
810 
765 
600 
600 
BOO 
600 
460 
460 



800 
125 
600 
000 
600 
400 
7S0 
400 
826 



300 
600 
860 
100 
200 
200 
400 
W 



875 



$19,155 



This makes the total salary appropriation for the col lege and 
station $60,688.38. 

Considering now the appropriations as a whole, those made 
from the support funds may be classified as follows: 

Salaries charged to s ilary account $ 35,533. 33 

Salaries of assistants charged to department 

account 16,680 



Total 

General expenses of the college . . . 
Current expenses of departments 



Total for salaries and current expenses ... 
Additions to library, apparatus and collections .. 

Total appropriations from suppart funds.. 



$ 52,213.33 

10,285.00 

8,625.00 

$ 71,123.33 
2,500.00 

$ 73,523.33 
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It will be seen from this analysis that the college has only 
$2,500 available with which to meet the urgent demands for 
increased laboratory and library facilities which the rapid 
growth of the institution renders imperative. 

The following action of the board relates to the expenditure 
of the department appropriations. 

First — ^The secretary was directed to notify the heads of 
departments that the appropriations made will exhaust the 
income for the year and that the board desires the utmost 
possible economy in the expenditure of such appropriations. 

Second. — It was ordered that not more than one-half of the 
appropriation to any department for the purchase of apparatus 
be expended before January 1, except upon the approval of the 
board of audit before the expenditure is made. 

Third. — ^Each department was authorized to use its ordinary 
income to meet in part its current expenses. 

F(yurth. — The following order looking to the prompt payment 
of bills was adopted : 

^^ Heads of departments and other officers emploj^ing labor or 
purchasing materials or supplies of any kind on account of the 
college, will be held responsible for the presentation of a proper 
bill for the same, to the board of audit on or before the 20fch 
day of the month following that in which the expense is 
incurred; any bill not presented by this date shall be consid- 
ered an 'old bill.' The board of audit shall report to the 
treasurer at the end of each month the amount of such old bills 
filed during the month, and the treasurer is directed to deduct 
from the salary of the officer employing the labor or making the 
purchase the amount of the bills thus unpaid. Such bills shall 
be presented to the board of trustees at their next meeting and 
if allowed the salary reserved shall be paid by the treasurer to 
the amount of the bills allowed. 

^^ Second. — ^Bills for expenses incurred in the month of June 
shall be presented by the heads of the departments on or before 
a date to be fixed by the board of trustees or the president of 
the college. " 

II. APPROPRIATIONS FROM EXPERIMENT STATION FUND 

1899-1900. 

Upon the recommendation of the station council this fund 
was divided among the different sections as follows; 
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DIVISION OF EXPBRIMBNT STATION FUND FOR 1899-1900. 

1. Salaries of station stalT— 

C. P. Curtiss $ 1,360.00 

J. B. Weeme 900.00 

John A. Craisf 900.00 

J. J. Repp 90O.0i 

James Atkinson 800.00 

H. B. Summers 300.00 

L. H. Pammel -.. 300 Ot 

John Craig 300.00 

Herman Knapp 250.00 

$6,000.00 

2. • Salaries of assistants — 

Assistant for chemical section $ 400.00 

Assistant for botanical section 300.00 

Assistantfor dairy section 400.00 

Assistant for entomological section _ 400. 00 

Assistant for horticultural 'Section 400. 00 

Artist 375.00 

9 2,275.00 

3. Appropriations to sections — 

Chemistry $ 556.00 

Botany 188.17 

Dairy 515.47 

Entomology 252.00 

Horticulture 461.48 

Veterinary 368.15 

Agriculture, including salary of assistant in animal 

husbandry, and S195 for buildin g and repairs 1 ,902. 07 

9 4,243.34 

4. General expenses, inoluding heaMng of building, 

janitor service, mail and express, water, etc 891.66 

5. Stenographer 240.00 

6. Bulletin fund 1,350.00 

Total $ 15,000.00 

The salaries of the station staff, appearing in the foregoing 
exhibit, represent simply the .portion of the salaries of these 
officers charged to this fund, and are not additional to the sala- 
ries already given in the salary list. The same is true of the 
assistants. 

The president of the college was given authority, when it 
should appear that there was an unused surplus in any section 
and a demand for funds in another, to call the station council 
together for a reapportionment of the funds to meet such 
emergency. 

The board of trustees directed that hereafter the accounts of 
the different sections be kept separate upon the books of the 
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secretary and treasurer and managed in the same way as the 
regular college departoaents. The sum of $1,550 was set aside 
for the use of the station upon condition that so mach as may 
be found necessary be applied to the payment of bills of the 
station for the fiscal year ending June 30, 1899, and that the 
remainder of said amonnt be placed to the credit of the agricul- 
tural section. 

MATTERS BE3^ATING TO STUDEINTS. 

The expenses charged against the students remain the same 
as in the last biennial report. As there stated, the entire cost 
to a student entering college, of board, fires, lights, laundry, 
books and incidentals for the school year of thirty-three weeks 
will be from $140 to $150, according to the course of study 
chosen. The expense of students of the higher classes will be 
somewhat in excess of these amounts, owing to the laboratory 
fees and the greater cost of books used. 

Owing to the change in the beginning of the fiscal year from 
November to July, only one commencement is included in the 
I)eriod. The following is the list of graduates of this class of 
1898: 

In the course in agriculture 14 

la the course in science related to the industries 32 

In the course in mechanical engineering 7 

In the course in civil engineering 6 

In the courge in electrical engineering 10 

In the course for women 12 

In the course in veterinary science 4 

Total 85 

Appropriate degrees were conferred upon these graduates. 
The degree of master of science (M. Sc.) was conferred upon 
E. D. Ball and Robert Ck)mbs; the degree of master of agricul- 
ture (M. Ag.) upon I. J. Mead, H. C. Taylor and J. W. Wilson; 
the degree of master of philosophy (M. Ph.) upon C. H. 
McLean. Respectfully submitted, 

E. W. Stanton, 

Secretary. 
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